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EDITORIAL 


WHITHER FEDERAL-LAND GRANT COLLEGE COOPERATION IN Farm FORESTRY? 


when forestry came into being in the United 

States. Clearly, interest in forestry arose 
in many different quarters because of many 
local influences. It is of interest to note, how- 
ever, that some of the earliest and indeed some 
of the most effective support of a forestry pro- 
gram in the United States came from indi- 
viduals and groups closely associated with agri- 
culture. Apparently, interest in a farm for- 
estry program eventually developed into interest 
in a general forestry program. As early as 1804, 
for example, the Massachusetts Society for the 
Promotion of Agriculture offered prizes for suc- 
cessful forest plantations. In 1865 the report 
of the Commissioner of Agriculture included 
an article on “American Forests, Their Destruc- 
tion and Preservation,” by Rev. Frederick Starr, 
Jr., in which he proposed that each farmer hus- 
band his trees or improve their quality or re- 
place judiciously and speedily those removed as 
to equal one-half acre of forests each year. If 
this were done, it was estimated that 1,022,038 
acres would be planted annually. Then, too, 
Arbor Day was first celebrated on the plains of 
Nebraska in 1872. Today Arbor Day is ob- 
served in most states. 

Naturally enough, much of the early forestry 
legislation, both state and federal, was designed 
to encourage tree planting. Between 1865 and 
1875 many states enacted laws providing for 
tax exemption on lands successfully planted, or 
even for a cash bounty. In 1873 Congress en- 
acted the so-called timber culture laws. The 
apparent objective of these laws was to encourage 
tree planting on homesteads. Probably because 
of the utter failure of these laws to achieve their 
objectives and also because of the fact that after 
1891, when the so-called Forest Reserve Act was 


|. is most difficult to state precisely how and 
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passed by Congress, major attention was de- 
voted to the creation and management of na- 
tional forests and farm forestry problems were 
more or less lost in the shuffle insofar as federal 
activity was concerned. To be sure, many of 
the land grant colleges and universities continued 
to give more or less attention to farm forestry, 
but the greatest difficulty was experienced in 
obtaining adequate financial support for the. 
work. A few years ago the U. S. Forest Service 
took a new interest in farm forestry. This in- 
terest, strongly supported by state agencies, re- 
sulted in the passage of the Cooperative Farm 
Forestry Act in 1938, and an appropriation to 
carry out the provisions of the act in 1939. 

The Cooperative Farm Forestry Act and the 
policies and procedures developed by the De- 
partment of Agriculture to administer the act 
are of more than passing interest. On one hand 
they may, to be sure, promote a sound coopera- 
tive program of farm forestry; on the other 
hand, they may not. They may be indicative of 
a profound change in Department of Agriculture- 
land grant college relationships; or they may 
not. They may even promote closer Department 
of Agriculture-land grant college relationships, 
but it is more than likely that they will not. They 
may or may not strengthen the federal govern- 
ment’s direct action program. The policies and 
procedures developed by the Department of Agri- 
culture to administer the act may be the storm 
center of a prolonged and bitter controversy be- 
tween the Department of Agriculture and state 
agencies. It is sincerely to be hoped that this 
will not occur, but on both western and eastern 
skies clouds indicating a widespread disturbance 
are rapidly gathering. 

The Farm Forestry Act in the main is orthodox 
in both form and objectives. Its objects are: 


758 


to aid agriculture, increase farm forest income, 
conserve water resources, increase employment, 
and in other ways advance the general welfare 
and improve the living conditions on farms 
through reforestation and afforestation in the 
various states and territories. The Secretary of 
Agriculture is authorized in cooperation with the 
land grant colleges and universities and state 
forestry agencies, each within its respective field 
of activity according to the statutes, if any, of 
the respective states, wherever such agencies can 
and will cooperate; or in default of such co- 
operation to act directly to produce or procure 
and distribute tree and shrub planting stock, to 
make investigative inquiries, etc., etc., etc. In 
both a general and in a very specific way this 
act seems to imply the usual method of coopera- 
tion between the Department of Agriculture and 
state agencies. However, one discordant note is 
evident in the act. It provides for direct action 
by federal agencies in default of cooperation on 
the part of state agencies. Just why it should be 
anticipated that any state would default in co- 
operating with the Department of Agriculture 
in such a worthy undertaking is not clear. 
Neither is it clear why a department of the fed- 
eral government, except in the case of a national 
emergency, would wish to force a program on 
a state to which the state agencies objected or 
were insufficiently interested to cooperate. This 
provision in the act, however, is of comparatively 
little moment. The interpretation placed on it 
by the Farm Forestry Committee of the Depart- 
ment of Agriculture has implications the im- 
portance of which, at least to the land grant col- 
leges, transcends that of the entire act. 

In interpreting the act as it did, the committee 
may have felt, although this seems unlikely and 
improbable, that the Department of Agriculture 
had received a “mandate” from Congress; per- 
haps it saw a great opportunity to strengthen 
the position of the Department of Agriculture 
in direct action programs in the states; perhaps 
time will show that the action taken by the Com- 
mittee was wise and prudent. 

The land grant colleges were established in 
1862, but for many years prior to this date it 
was recognized that institutions of higher learn- 
ing were necessary in the vast and rapidly ex- 
panding West. Strangely enough, when the Mor- 
rill bill was first passed by both Houses, it was 
vetoed by President Buchanan because of the ob- 
jections of the South to federal aid. In 1862 
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the bill finally became law and the land grant 
colleges were born. Was it design or change that 
impelled Congress to create the U. S. Department 
of Agriculture and the land grant colleges the 
same year? 

However this may be, it seems clear that dur- 
ing the 77 years that elapsed since 1862, the 
joint responsibility of the federal government 


and the several states to serve the agricultural in- » 


dustry and the farm people of the nation has 
been widely recognized. Furthermore, during 
these 77 years a magnificent record has been 
achieved in agricultural edication, research, and 
extension through federal-state cooperation. This 
record has received world-wide approbation. 

During the past few years, the federal govern- 
ment has shown an increasing tendency to set 
up new programs on top or along side of the 
federal-state cooperative program. The policy 
and procedure developed by the Department of 
Agriculture to administer the Cooperative Farm 
Forestry Act are regarded by many of the land 
grant colleges as one more addition to the already 
too long list of programs undermining the fed- 
eral-state cooperative approach, and unfortu- 
nately a critical study of them seems to give some 
support for this point of view. 

If the administration of the Cooperative Farm 
Forestry Act results in a serious federal-state con- 
troversy, it will be a sad reflection on the ad- 
ministrative skill of officials in both the U. S. 
Department of Agriculture and in the land grant 
colleges. The Cooperative Farm Forestry Act 
has gotten off to a bad start, but no serious dam- 
age has been done so far, nor is it too late to 
make the necessary changes that will permit it to 
function smoothly. Because of the fact that at 
least several agencies in the U. S. Department of 
Agriculture and at least two agencies in most 
states are involved in carrying out the provisions 
of the act, some misunderstanding and at times 
even some friction may arise. However, if the 
Cooperative Farm Forestry Act is wisely and 
judiciously administered, it may indeed serve as 
an example of how complex federal-state coopera- 
tion may be and still serve the agricultural in- 
dustry effectively and smoothly. Foresters in 
both federal and state agencies influenced the 
wording of the Cooperative Farm Forestry Act; 
foresters in both agencies supported its passage; 
foresters in both agencies must now cooperate 
to make it effective. If the act fails to accomplish 
its high objective, then foresters will have sig- 


nally failed. 


DEDICATION OF MEMORIAL TABLET TO HENRY E. HARDTNER 


By H. H. CHAPMAN 
Yale University 


On the afternoon of April 27, 1939, all business was suspended in Urania, La. The school and mill 

were closed, and the entire population gathered in the memorial park to dedicate the bronze tablet 

which was the gift of the Society of American Foresters, the alumni of the Yale School of Forestry, 
and the Hardtner family.* 


ner was in 1917. For ten years previously 

this senior spring field work had been mi- 
grating from company to company in the Gulf 
States, finding everywhere the utmost courtesy 
and hospitality, but no interest whatever in for- 
estry. 

In 1915, Mr. Hardtner had taken what were 
practically the first steps instituted in the South 
in a program of forest renewal looking towards a 
sustained yield for this property, by fencing a 
tract of 1,500 acres against hogs in order to re- 
produce longleaf pine, installing a system of fire 
protection through the employment of local men 
as district fire wardens, and by cutting to a diam- 
eter limit intended to preserve an adequate grow- 
ing stock for subsequent cutting. On request, 
the school in 1917 was granted the privilege of 
locating its field work at Urania, and in 1920 Mr. 
Hardtner gave the Yale School of Forestry the 
use of a permanent camp, which has been occu- 
pied continuously each spring since that date. 

In this way the acquaintance of the Yale For- 
estry School faculty with Henry Hardtner has 
been long and fruitful. His interest in forestry 
was not confined to immediate profits but sprang 
from a deep and genuine concern for what he 
termed his “baby pines,” an attitude inherited 
and inspired by his German ancestry through his 
father who had come to America from the region 
of the Black Forest. In this respect he differed 
from practically all other southern lumbermen of 
the period. He was the pioneer in measures 
taken on his own lands to secure from seed new 
crops of pine. His success in these initial experi- 
ments served as the incentive for several other 


it first contact of Yale with Henry Hardt- 


This park, the gift of Mr. and Mrs. Quintin T. Hardt- 
ner, contains a log cabin museum, an artificial pond, and 
a playground for children. For description of tablet see 
S. A. F. Arrairs, Jan., 1938, page 12. 


southern operators, and actually marked the be- 
ginning of forestry practice in the Gulf States. 

Mr. Hardtner in public life inspired the crea- 
tion of the first southern conservation commis- 
sion, the first tax contract law for growing new 
crops of timber, and the first severance tax law, 
the purpose of which was to raise funds for re- 
forestation by the State of Louisiana. The first 
substation of the Southern Forest Experiment 
Station was established at Urania, and the per- 
manent sample plots established here by S. T. 
Dana were the first in the South. 

But here at Urania Henry Hardtner will be 
remembered longest as a friend, always sympa- 
thetic, ready to listen, and to aid those in trouble. 
One incident was characteristic of this great man. 
One day a forlorn individual appeared at his 
house asking for a meal. Mr. Hardtner in con- 
versation with him discovered that this hobo had 
once been a forester in the employ of the King 
of Saxony. Franz von Lilienthal remained from 
that day at Urania, cared for by Mr. Hardtner 
and is buried in the small cemetery near town. 

Henry Hardtner had three qualities which 
made him outstanding in forestry; these were 
vision, courage, and initiative. He sought infor- 
mation from such men as W. W. Ashe and Wil- 
bur Mattoon, and proceeded to put their sugges- 
tions into practice. As more was learned about 
the requirements for securing successful repro- 
duction and growth of such species as longleaf 
pine, he did not hesitate to adopt new methods.” 

Henry Hardtner needs no formal tablet to'com- 
memorate him. His true memorial is in the 
hearts of his friends. 


The tale of a root—the root of a tale, or root hog or 
die. Jour. Forestry 33:351-360, 1935. 
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MEMORIAL 


. HARDTNER 


Henry E 


DEDICATION ADDRESS TO HENRY E. HARDTNER 


By WILBUR R. MATTOON 
U.S. Forest Service 


E who are assembled here today come 

WV) from many different places and have 

diverse life interests and problems, but 

we come with but a single thought and a single 

purpose, namely, each to do our little part in 

memorializing the life of a great man who will 

go down in history as a pioneer and an inspiring 
leader in forestry in the southern United States. 

Just as occasionally a tree springs in an open- 
ing in the forest and establishes its roots in deep 
fertile soil beside a stream and grows to tower 
above all its associates, so it happens occasionally 
with men. Today we pay homage and are here 
to dedicate a memorial to the life and achieve- 
ments of such a man—Henry Ernest Hardtner. 

Born of German parentage in Pineville, La., 
on September 10, 1870, his father a native of 
Wurttemberg, Henry Hardtner grew up with an 
inherent appreciation and love of trees. This in- 
herited trait and his early education were stim- 
ulated by the environment of a forest region of 
fast-growing valuable pines and hardwoods, a 
region which to this day stirs the admiration and 
envy of forest-minded people everywhere. For a 
decade and more popularly regarded as a dream- 
er, he lived to influence thousands of people and 
lay the foundation and much of the structure of 
what we see today in the increasing protection 
and conservation of our forest resources. Passing 
from us on August 7, 1935, at least two-thirds of 
his life was spent in what can appropriately be 
called the dark ages of forestry. He touched the 
lives of thousands, as witness the visit in 1917 
of Bolling Arthur Johnson, editor of a then 
prominent lumber journal, who came to Urania 
a skeptic, but returned to his office in Chicago to 
wield a mighty pen for the fair treatment of our 
forests. The forestry at Bogalusa in a large 
measure resulted from the inspiration obtained 
from visits of officials to Urania after Henry 
Hardtner had successfully demonstrated the meth- 
od of securing young longleaf by fencing against 
hogs. 

In fire prevention, he was a pioneer. Prac- 
tically all southern forest lands were promiscu- 
ously burned over every year or two. By 1913, 
he had an organized fire protection system on his 
lands and was building up local public sentiment 
against fires so that his lands became well pro- 
tected when the balance of the state and the peo- 
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ple of all the deep South were of a common mind 
that fires were truly as inevitable as the rising 
sun and fully as necessary to the life of man. In 
a letter written to the speaker dated January 26, 
1914, he states: 

“We have had a month’s dry spell since you 
were here and the entire forest country north of 
Red River from Columbia to Alexandria has 
burned over or is at present burning. The excep- 
tion is 150,000 acres contiguous to Urania which 
includes the H. Hardtner Forest. We have had 
eight fires—losing only about 40 acres. Our 
wardens are watchful.” 

Henry Hardtner was the author of various for- 
estry legislation, including a law by which his 
state placed a fixed valuation of one dollar an 
acre for purpose of taxation, over a period of 40 
years, on lands devoted to forest production. 
Based on this provision, he figured out the cost of 
growing timber by planting stands on denuded 
lands. As the results largely of his efforts, Louis- 
iana early established a Conservation Commis- 
sion, and in 1908 Governor Sanders appointed 
him chairman of the first session of the commis- 
sion—incidentally the first of its kind in the Gulf 
region of the South. Another law established a 
severance tax on timber as cut whose purpose 
was to provide funds for state forestry work. 

In order better to reflect the ideas of Henry 
Hardtner nearly 30 years ago, permit me to quote 
from an article by him published in the January 
1910 issue of the American Forests magazine: 

“The conservation of natural resources is a 
question of great importance and is engaging the 
attention of many of the foremost citizens of our 
country who are now endeavoring to formulate 
such plans as will aim to prevent the destruction 
of these resources. 

“The forests of the South, which are chiefly in 
the hands of private owners, are being handled 
carelessly, criminally, and with the idea of get- 
ting every possible penny out of them regardless 
of their future usefulness to mankind. 

“Therefore, the preservation of our forests is 
the most important question that we have to deal 
with at this time, and we cannot wait years before 
we attempt to solve the problem. No doubt the 
national government will ere long offer substan- 
tial assistance to the states in the difficult and 
costly work of reforestation, but the states cannot 
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afford to wait for assistance; they must go to 
work at once and handle the question honestly, 
intelligently, conservatively, and successfully. 

“The future of the South is bound up in forest 
preservation with its accompanying protection to 
watersheds, power streams and the wood-working 
industries; not only in the protection of the wa- 
tersheds, which will some day furnish the power 
to the great majority of the manufacturing estab- 
lishments but in the prosperous continuance of 
industries depending upon forest products. 

“Tt does not take a wise man to answer the 
question quickly. Protect your remaining for- 
ests and commence at once the reforestation of 
your denuded areas. Enact stringent forestry 
laws that will protect the state and Nation.” 

Among the ideas that Henry Hardtner ad- 
vanced and practiced far ahead of his time in 
conducting a lumber business was that of forest 
growth. The universal custom of lumber con- 
cerns was to acquire and hold old-growth timber 
for far-ahead operations. In the decade of 1910- 
1920, Henry Hardtner was thinking and acquir- 
ing young growth timber for his supply in future 
operations when his old-growth would be gone. 
This is a far cheaper method, he rightfully main- 
tained, than to buy and hold old timber over a 
long period of years. His operations and those of 
others later, fully substantiated the soundness of 
his pioneer ideas on this practice. 

Henry Hardtner always showed a keen desire 
by his observations and by his reading to learn 
the principles of forest conservation in woods 
management. Moreover, he was practically the 
first lumberman to put these essential points into 
practice. From an original investment of $1,000 


this keen observer and shrewd operator built up 


a holding of 90,000 acres and a going timber 
business. 

He was a forester in the truest sense with an 
open mind always ready to learn the facts of for- 
est development. His contact with trained forest- 
ers dates from 1909 in the visit of the late W. W. 
Ashe of the U. S. Forest Service during which 
factors influencing forest growth were especially 
considered. At this point, with your permission 
and indulgence, the speaker might add some side- 
lights by including a brief reference to his visit 
to Urania on December 9 and 10, 1913, that of 
the second forester to visit Henry Hardtner. The 
visit resulted from Mr. Hardtner’s request by let- 
ter for the cooperation of the U. S. Forest Service 
in establishing some forestry experiments on his 
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lands. The preliminary plan which the speaker 
drew up at the time of his visit outlined experi- 
ments in thinning and in protection from fire of 
selected typical areas in stands of loblolly, short- 
leaf, and longleaf pines. The resulting sample 
plots, established one year later by Samuel T. 
Dana of the Forest Service, are the earliest of 
their kind to be established in all of the Gulf 
region or the South. 

The two days of leisurely travel by the speaker 
through the woods in observing and discussing 
trees and forest problerhs, with the genial “Un- 
cle Henry,” as he later came to be affectionately 
and widely known among foresters, was a most 
delightful experience. On many occasions since 
then, it has been my rare pleasure, along with 
that of literally thousands of other visitors, to 
share with the genial forester the lure of, his 
woods. 

In 1917 Henry Hardtner became the host of 
the Yale School of Forestry for the spring field 
training work of the senior class, and this rela- 
tion has continued to the present time. Thus the 
two lines of research and education were strong 
points in his range of interests and achievements. 
He was a prolific writer and almost magically 
had at his finger tips a wealth of basic material 
and current information. His activities in fores- 
try always carried a two-fold interest, namely, 
public or political and private or individual. He 
was liberal, genial, and cooperative with people 
all the way from his neighbors and country peo- 
ple to those in high places in state or nation. 


In a large and enduring way, Henry Hardtner 
pointed the course for lumbermen to manage 
their timber so as to operate it on a sustained 
yield basis. He showed by actual practice on a 
large scale on his own lands how to manage 
young growth stands, how to deal with the prob- 
lem of fire and forests, how to get longleaf pines 
to come back naturally, and how to proceed in 
cutting timber so as to get natural seeding and 
normal growth and thus how to maintain a mer- 
chantable timber crop in perpetuity. 


In the words of John Burroughs, a great man 
of the out-of-doors, “Time must be lived to be- 
come sacred.” To Henry Hardtner, we who are 
here assembled and many others who are with 
us in spirit today dedicate this memorial in last- 
ing memory of his high and far-reaching achieve- 
ments in the advancement of forest appreciation 
and sound forest management. 


IN MEMORIAM—HENRY E. HARDTNER 


By R. K. WINTERS 


Southern Forest Experiment Station 


E are gathered here this afternoon to 

\ \ / dedicate a memorial of bronze and stone 

to a pioneer in forestry in the South, to 

a public-spirited citizen, and to a close personal 

friend of many of you. While we are doing this, 

it is very fitting, I believe, that we dedicate our- 

selves as living memorials to those ideals for 

which Henry E. Hardtner stood during his life- 
time. 

In my fanciful moments I sometimes beguile 
the time by seeing myself not as an individual 
but as a bundle of borrowings from the people 
great and small who have touched my life. Thus 
I am not myself alone, but a composite person 
made up of traits and characteristics borrowed 
during my childhood from my parents, my school 
teachers, and later from my associates in the 
business and social worlds. From some one of 
my superiors, | may have learned many a trick 
of my trade, and from another I may have bor- 
rowed a mannerism, a habit of speaking, or even 
a habit of thinking. 

I suppose that each of us, moved by a similar 
fancy, could also see himself as a bundle of bor- 
rowings from his associates. To some of you, 
Henry E. Hardtner was an employer, to others a 
fellow citizen, to others a neighbor, and to still 
others a friend. Over a long period of years, he 
touched many of your lives in a real and intimate 
way. I cannot know the exact way in which he 
contributed to your lives individually; you and 
God alone know that now. Let each of us, how- 
ever, at this solemn dedication ceremony think 
of the finest contribution that Henry E. Hardtner 
has made to our lives, and in this quiet afternoon, 
with that thought uppermost in each of our 
minds, let us unite in dedicating our lives to 
those high ideals with which the name of Henry 
E. Hardtner will be associated forever. 
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At the conclusion of the program, the memo- 
rial tablet was presented and unveiled. Mr. Quin- 
tin T. Hardtner, brother of the late Henry Hardt- 
ner and president of the Urania Lumber Com- 
pany, made a brief speech of acceptance referring 
to Mr. Hardtner’s troubles with the then existing 
state administration, and in closing read Mr. 
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Hardtner’s last letter,? which had been mailed 
for copying, on the day before his death and had 
been unearthed only a few days before the dedi- 
cation. The letter, written August 6, 1935, is as 
follows: 

“During the year 1936 we will cut our last 
stand of virgin timber in Winn Parish, after 
nearly forty years operation, but that does not 
mean that we are going out of business. Our po- 
tential supply of timber today (timber that we 
are growing) is greater than the original forest 
yielded; therefore, if we are permitted to con- 
tinue our policy of reforestation we will have a 
perpetuai operation. We still have a small quan- 
tity of virgin timber in La Saile and Caldwell, 
but at present we are buying on the truck enough 
timber to operate our mill. We are employing 
more labor today than ever before, some four 
hundred, and I am safe in saying that fully two 
thousand people get a living through our enter- 
prises. 

“In lumbering, fully ninety per cent of the 
manufactured value of the products delivered to 
the trade goes for labor, timber, and supplies; a 
kind of partnership between labor and capital. 
A company may have title in their name to a 
block of timber, but labor has an interest in 
every tree, and now after forty years saw milling 
at Urania and the end of our original forests in 
sight you ask about our plans for the future. 

“We will simply remodel and rebuild our mill 
to handle profitably the smaller sized logs that 
we will have to utilize. We will put up a rayon 
mill, a paper plant, a timber treating plant, or 
such a plant as will furnish timber products that 
the trade demands. We are not yet sure as to 
future operations. Taxation is the monster we 
must face. We can move our plant to Caldwell 
Parish and get a thirty mill tax rate, or Ouachita 
on a twenty mill tax rate, as against fifty mills 
or more in La Salle or Winn. 

“We feel as if our work should be compared to 


"Henry Hardtner was killed on August 7, 1935, in an 
automobile collision while proceeding to Baton Rouge to 
defend a case for “back taxes” brought by the late Gov- 
ernor Huey Long against the Urania Luinber Company. 
This attack on the integrity and policies of the company 
was the occasion for the writing of this—Mr. Hardtner’s 
last letter. 
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an illustration of duty and service as recorded in 
the greatest of all books—how a man called his 
servants together and gave them talents, and told 
them that in time he would demand an account- 
ing. The story is familiar to all, and has not 
Urania rendered a faithful accounting? Master, 
here is more timber on these lands than we cut 
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off. We cut only timber that was ripe and opened 
up space and opportunity for the young and sup- 
pressed trees to thrive and seed trees were left 
to reseed the open spaces. Should not Urania 
face a crown instead of a big stick? 

“The business which I founded at Urania in 
1896 is in safe hands.” 


SOIL-COLLECTING TRENCHES AS SUBSTITUTES FOR TEMPORARY 
CHECK DAMS IN REFORESTING GULLIES ~* 


By H. G. MEGINNIS 


Southern Forest Experiment Station 


The reforesting of gullies is a difficult and relatively expensive job at best. The trials of soil-collect- 
ing trenches as substitutes for temporary check dams in reforesting gullies has not yet progressed 
sufficiently to warrant final conclusions, but the results obtained so far indicate that the method may 


find considerable use on erosion control projects. 


Furthermore, it is likely that additional study 


of the method will result in improvements and modifications to broaden its sphere of usefulness. 


(Goss: procedure in reforesting gullies 


is to construct small temporary check 

dams in the drainage channels to collect 
soil outwash and to build up deposits on which 
trees can gain a foothold. The sediments caught 
behind dams remain moist and well aerated, and, 
even when derived from raw subsoil materials, 
usually provide relatively productive growing 
sites. Although check dams are a useful me- 
chanical aid in establishing trees on sites that are 
very unfavorable for plant growth, these struc- 
tures cannot be used advantageously in certain 
types of gullies (Fig. 1). In the loessal uplands 
and adjoining upper Coastal Plain province in 
Mississippi, for example, some of the large lat- 
erally extended washes peculiar to this region are 
difficult to reforest economically by means of 
check dams. Even when many dams have been 
built in the channel of such gullies and have 
caught capacity loads of soil, they may still pro- 
vide growing sites for only a few trees and may 
leave a major portion of the gullied area unim- 
proved and hence incapable of supporting tree 
growth. When such is the case, the trees must 
be planted too sparsely to provide effective cover 
or to insure a degree of control commensurate 
with the cost. Furthermore, gullies of this type, 
in spite of their large expanse and considerable 
depth, often do not provide suitable locations for 
dams, owing to the great width of the channels 
and to the low or nearly obliterated ridge-divides 


into which the dams must be abutted. The latter 
difficulty is also encountered on severely sheet- 
washed or galled slopes of compact soil, on which 
erosion has spread over extensive areas but has 
not carved out drainage channels of appreciable 
depth. 

Trenches excavated in the hard residual soil of 
a gully bottom will collect plantable depths of 
soil outwash comparable to those caught by check 
dams. These structures have been tried out on a 
limited scale by the Southern Forest Experiment 
Station in connection with gully-control studies 
near Holly Springs, Marshall County, Miss., and 
under certain conditions they appear to have 
promise as an alternative to check dams in im- 
proving the growing site for trees and other 
plants. Facts which indicate that the method is 
feasible and will prove effective in this locality 
are: (1) Many of the gullies are entrenched in 
very compact subsoils that will withstand con- 
siderable scouring from run-off without deepen- 
ing at an appreciable rate; (2) these raw subsoil 
materials, quite unproductive in situ, are inher- 
ently fertile and become much more productive 
when transported by run-off and deposited as 
alluvial sediments; and (3) establishment of 
shortleaf and loblolly pine seedlings in hard, 
gullied subsoils by planting them in ordinary- 
sized planting holes filled with fertile topsoil has 
been eminently successful (Fig. 2). 

So far as is known, soil-collecting trenches or 
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Fig. 1—Types of gullies prevalent in the loessal uplands and upper Coastal Plain that are difficult 

to reforest using orthodox check-dam, bank-reduction methods. Above, a huge amphitheatre- 

shaped wash resulting from a leveling of drainage channels on resistant substrata, with subsequent 

removal of intervening ridges and lateral expansion of the perimeter; frost action is a major 

factor in the growth and formation of such gullies. Below, a denuded slope resulting from sheet 

erosion and shoestring gullying of a compact subsoil—a type of erosion characterized by few or 
quite shallow drainage lines. 
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Fig. 2—Above, a soil-collecting trench dug in the refractory clay-loam subsoil of a shallow but 

steeply pitched gully channel. The potholes above the trench have formed by the slow wearing 

away of this erosion-resistant material. The trench is partly filled with sediments washed from 

upslope. These soil deposits, although derived from subsoil materials which are infertile in 

situ, furnish good growing sites for trees. Below, 3-year-old shortleaf pines successfully estab. 

lished on a rocklike, clay-loam subsoil. The seedlings, l-year-old nursery-grown trees, were planted 
in holes filled with fertile surface soil. 
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Fig. 3.—One-year-old loblolly pine growing on the soil 

outwash caught by a trench, the areal boundaries of 

which are marked by the stakes. The trench, which 

was dug three years previously to a depth of 18 inches 

in the hard floor of the gully, still retains a_ soil 
catch over 1 foot deep. 


pits have not been used in this country as a gully- 
control measure, although terrace-trench systems 
designed chiefly to store run-off and conserve 
moisture have been widely used as an aid to re- 
storing a plant cover on denuded or impoverished 
slopes. In Italy, pits or buche are sometimes 
used as an alternative method to the well-known 
gradoni system of afforesting denuded mountain 
slopes.t_ In tropical countries, trenches or pits 
have also been used to collect soil or leaf litter, 
thereby improving the growing site for tea, rub- 
ber, and other tree crops.” 


At Holly Springs in 1935 a series of 20 short 


trenches was constructed? in two moderately 


*Sinha, J. N. Reafforestation in Italy. Indian For- 


ester 64:269-276. 1938. 


*Till, F. D. Some practical notes on the prevention 
of soil erosion upon estates. Tropical Agriculturist 
66:252-256. 1926. Holland, T. H. Soil erosion and 
cover crops. Ibid. 66:248-252. 1926. Bertrand, H. 
W. R. Conservation of soil and water. Ibid. 74:67. 
1930. 


®These trial structures were suggested by Norman 
E. Hawes, at that time forestry technician with the 
Southern Forest Experiment Station. 
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large gullies as a preliminary test of the perform- 
ance of these structures. The trenches, which 
were simple, vertical-walled, rectangular pits 18 
inches wide, were excavated to a depth of about 
18 inches in the consolidated clay loam subsoils 
comprising the floor of the gully channels, the 
excavated material being piled downslope. The 
trenches were laid out at right-angles to and ex- 
tending across the drainage channels, and were 
located where check dams would normally have 
been constructed. The channels, which were of 
the narrow v-profile type, had scouring gradients 
of about 3 to 10 percent. 


Within a few months, all the trenches had 
filled with soil outwash, most of which was the 
excavated material. Aside from casual observa- 
tions, no particular attention was paid these 
structures until two years later (the spring of 
1937), when an inspection revealed that all the 
trenches were intact and contained outwash soils 
to plantable depths. These deposits were planted 
in March, using 1-year-old nursery seedlings of 
black locust and loblolly pine—the site being par- 
ticularly well suited to the latter but somewhat 
too sandy for black locust. These plantings, 
when examined a year later (1938), were all 
alive, and the pines had made excellent growth 
(Fig. 3). Growth of the black locust was rather 
mediocre, as is frequently the case when this 
species is planted on similar sites. 


The depth of the soil deposits in the trenches 
when examined in 1938 indicated that the floor 
of the gully had deepened 6 to 10 inches during 
the 3-year period. The trenches, however, con- 
tained 8 to 12 inches of sedimentary deposits, 
which was sufficient to afford pines a satisfactory 
foothold. Had the trees been planted during the 
first year rather than two years later, the rate of 
channel degradation would doubtless have been 
reduced materially, inasmuch as the southern 
pines often furnish considerable site protection 
by the second or third year, and by copious 
needle fall encourage the deposition of soil be- 
neath the crowns. 

During 1938 a number of soil-collecting 
trenches of differing design, some of which are 
shown in Figure 4, were excavated in several 
types of gullies to obtain further information on 
the feasibility and potential uses of these struc- 
tures. Although additional trials are needed, 
preliminary observations indicate that, in north- 
ern Mississippi and comparable _ localities, 
trenches may be employed effectively as site- 
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improvement measures in the types of gullies re- 
ferred to above, in which it is difficult to build 
temporary check dams. Furthermore, it appears 
that trenches can be substituted successfully for 
dams in those locations where the gully has de- 
veloped in consolidated subsoils but where the 
lack of brush or other raw materials makes it 
difficult or uneconomical to construct check dams. 
Trenches, unlike dams, require no materials, and 
can be constructed by unskilled labor with little 
supervision. This and the fact that the soil ex- 
cavated from the trenches provides suitable fill 
material, whereas extra labor is required to re- 
duce gully banks in order to furnish a quick 
catch of soil for dams, are factors which may 
recommend the trenching method for use on cer- 
tain projects. 

Often trenches cannot be dug in the more re- 
fractory subsoils during the normally dry months 
of summer and early fall, owing to the fact that 
these soils become rocklike when thoroughly 
desiccated; when moist, however, they can be 
dug with little difficulty. Although mechanical 
equipment has not been used to excavate the 
trenches, it may prove more feasible and eco- 
nomical to use horse-drawn plows and drag 
scrapers or even small power graders in many of 
the broader washes. 

Although reliable cost data are lacking, the in- 
dications are that trenches are more time-consum- 
ing to build than the more simple types of brush 
dams, although less so than other common types 
of brush structures. Thus in channels 3 to 10 
feet in width, about 2 man-hours of labor per unit 
were required to construct a series of 24 soil- 
collecting trenches; although this is approximate- 
ly twice as much labor as is required to construct 
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pole-frame brush dams? in similar situations, to 
build certain types of brush dams would require 
two or three times as much labor. 

Before soil-collecting trenches can be recom- 
mended widely or employed extensively on gully- 
control projects in the southern states, a number 
of points need investigation. One such question 
is, will trees of the species employed in gully 
plantings grow as rapidly on soil-filled trenched 
areas as on similar deposits caught behind check 
dams? As previously indicated, rather extensive 
experience in planting shortleaf and loblolly 
pines in small, soil-filled planting holes prompts 
the belief that the large volumes of soil provided 
by trenches will afford relatively good growing 
sites for these two species. These sites, however, 
may be a little less productive than soil deposits 
caught by check dams, since the latter represent 
an accretion to the gully floor and provide maxi- 
mum opportunity for tree roots to spread through 
loose, well-aerated soil without penetrating re- 
fractory subsoils. Other problems that require 
investigation are the effect of subsoil type, chan- 
nel gradient, and quantity of run-off discharge on 
the effective life and performance of these struc- 
tures. Furthermore, tests of various types of 
trenches will doubtless be required in order to 
provide a basis for designing structures of maxi- 
mum usefulness and ease of construction. Never- 
theless, although additional research is needed, 
soil-collecting trenches offer sufficient promise as 
a site-improvement measure to warrant more ex- 
tensive trial on gully-control projects. 


‘See: The pole-frame brush dam—a low-cost, effective 
mechanical aid in reforesting gullied land. Occasional 
Paper No. 76. Southern Forest Experiment Station. 
1938. 


CCORDING to the latest report of the Department of Forests, the state forests 
7k of Latvia have a gross area of 4,287,000 acres, of which only 3,419,000 acres 
are timbered. This is slightly more than the forest area of Massachusetts. 

The Forest Department employs to administer this area a central office staff of 293 
and a field force of 3,344, beside numerous seasonal employes. Laborers are not in- 


cluded in these figures. 
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A “TWO-WAY CHANNEL” IN PLANNING 


By BUSHROD W. ALLIN 


Bureau of Agricultural Economics 


County planning is one of the newest developments in the broad field of land use planning. It 
differs, however, from other planning practices in that those most directly affected by the plans 


actually participate in their formulation. 


County planning is now being done in many states. 


The following article describes not only the method but the broad authority under which it is done. 


ECENTLY, Extension Forester K. E. Bar- 
R raclough! observed in the JOURNAL OF 

Forestry that “County land use com- 
mittees may make some very interesting recom- 
mendations after they study the facts.” 

A specific instance of the “very interesting 
recommendations” that Mr. Barraclough expect- 
ed to emerge from county land use planning 
meetings is available in an Ohio county. In 
this county, a group of farm men and women 
sat down with a handful of state and U. S. De- 
partment of Agriculture officials, turned their 
attention to the Forest Service, and adopted 
a number of definite suggestions aimed at meet- 
ing some of the needs of the county. 

Among the suggestions were: 

Inasmuch as the federal Forest Service nur- 
sery in the county is not being operated at ca- 
pacity, consideration should be given to oper- 
ating it more fully in order to supply seedlings 
for reforestation. Furthermore it was suggested 
that the agricultural conservation program 
should pay $5 per acre for planting the trees. 

A method should be worked out by the A.A.A., 
W.P.A., S.C.S., F.S.A., and Forest Service where- 
by unemployed or part-time agricultural work- 
ers could be used to reforest worn-out agricul- 
tural lands. 

The federal Forest Service and State Division 
of Forestry should “cooperate with the S.C.S.- 
C.C.C. camp in determining the specific activi- 
ties to be done on nonagricultural or forest 
land.” 

This group, the farmer membership of which 
constitutes a substantial majority, is one of 
the agricultural land use planning committees 
being set up in each agricultural county pur- 
suant to the Mount Weather Agreement of July 
8, 1938. These recommendations concerning 
the Forest Service are but a few among many 
dealing with the A.A.A., Farm Security Admin- 


*Barraclough, K. E. County land use planning. Jour. 
Forestry 37:460-461. 1939. 


istration, Soil Conservation Service, and others. 
With these recommendations, the Ross County 
group is progressing rapidly toward a unified 
county program, which represents a major step 
in translating agricultural land use planning 
into action. And it is showing, too, the part 
that the U. S. Forest Service can play in county 
planning. 

The county planning program, briefly stated, 
aims at combining farmer and technical opinion 
in guiding public programs, and encompasses 
the full range of problems that touch on the 
welfare of farms and farmers. Specifically, the 
goals of the program and the steps leading to 
them are shown in six important documents, 
each now available for study by the foresters 
and others who are affected by or interested in 
development of the land use program. 

The Mount Weather agreement, the first of 
these documents, is a statement of objectives and 
general procedure for land use planning, as 
agreed upon by representative officials of the 
land grant colleges and leaders in the U. S. De- 
partment of Agriculture at a conference at 
Mount Weather, Va., July 1938. In that state- 
ment it was jointly declared that the “broad ef- 
forts” of the land grant colleges “to help farm 
people build comprehensive programs for rural 
improvement should be intensified,” and that the 
colleges and the department should develop “a 
cooperative plan for building land use programs 
and policies and having such programs apply 
to varying local conditions.” 

The second of the documents is Work Out- 
line No. 1, containing specific suggestions for 
a uniform approach in all states to the problem 
of developing a unified farmer-drawn program. 
Although most states are modifying this outline 
for use in the counties, its important features 
are being retained, in order that the results of 
local and state planning can be fitted into re- 
gional and national planning. This work out- 
line calls for (1) mapping by state and local 
farmer committees, with the help of trained per- 
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sonnel, of areas where farmers’ problems are 
similar; (2) the classification of land according 
to the type of use for which ‘it is best suited; 
and (3) definite plans and recommendations by 
the committees for improvement of present con- 
ditions. 

The Secretary’s order for reorganization of 
the U. S. Department of Agriculture, dated Oc- 
tober 6, 1938, is the third document in this 
series. Under this order the Bureau of Agri- 
cultural Economics is selected as the agent for 
effecting a harmonious relationship among the 
agencies of the department that are dealing with 
various problems of land use. The Mount 
Weather agreement called for a close tie-up be- 
tween these agencies, and the establishment of 
the Bureau of Agricultural Economics as the 
central planning unit for the department pro- 
vides the machinery for such integration. 

The fourth document is the Memorandum of 
Understanding between the Bureau of Agricul- 
tural Economics and the Land Grant Colleges. 
This serves as an over-all agreement between the 
two units, under which each year a number of 
cooperative projects will be conducted with the 
experiment stations and Extension Service. The 
fifth document is similarly a memorandum of 
understanding outlining the relationship of the 
Bureau of Agricultural Economics and other 
departmental bureaus and agencies in the light 
of the new department set-up. It gives a basis 
for translating planning into action, and for 
financing cooperative planning work in the 
states. 

The sixth and final document in the series 
pertains to the unified county program, wherein 
the agencies of the government have cooperated 
in outlining a procedure to develop a unified 


county in at least one county, or area, in each 
state during the current year. The unified 
county program proposes to carry the work de- 
signed for intensive counties past the point of 
simple recommendations and to begin concrete 
action in these counties in 1940, It is intended 
to establish a fairly uniform procedure for co- 
ordination of departmental and state programs 
and related activities in effectuating the plans of 
these county planning committees. In some of 
the counties only slight changes may be needed 
in one or two of the programs; in others, many 
changes may be sought. 

But no matter what the recommendations may 
be, the work in these unified program counties 
is a big part of a vigorous effort by the depart- 
ment to develop a “two-way channel” for the 
planning of agricultural programs, whereby 
farmer opinion can influence national farm pro- 
grams, and technical counsel can be provided 
to farmers in arriving at planning decisions. 

And therein lies the ultimate importance of 
county planning. Since our country has reached 
its maturity, planning has become necessary 
here as in the other countries of the world if 
agriculture is to be placed upon a mote satis- 
factory economic, political, and social basis. 
That planning, however, must be democratic 
planning done not alone by a central government 
in Washington but in consultation with the 
farmers themselves. Foresters have a very im- 
portant place in this kind of planning, which is, 
after all, purely a job of cooperation between 
all the people who have to deal with the prob- 
lems of land use in relation to general agricul- 
tural problems. This is a task which will re- 
quire the enthusiasm of all agencies working to- 
gether toward a common goal. 
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\ 7 ITH the recent signing of a forest fire protection agreement by the U. S. Depart- 

ment of Agriculture and the State of Colorado, the number of states cooperat- 
ing with the federal government for the control of forest fire under the Clarke-McNary 
Act has been brought to 41 states and Hawaii, according to an announcement by the 
U. S. Forest Service. The seven states not participating in the federal-state program 
are Iowa, Kansas, Nebraska, North Dakota, Utah, Wyoming, and Arizona. The first 
four are in the Great Plains Region and have little forest land. Forest lands of the 
remaining three are mostly in national forests. 
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PRESENT DAY LAND UTILIZATION PROBLEMS! 


By JOHN W. SPENCER 
U.S. Forest Service 


Public agencies administering public lands are co 


important to these arise from the mismanagement of priva ‘ pI 
situation it will be necessary to revise the existing tax 


owned areas. In order to remedy the present 


structure, regulate the use of private lands, expect more efficient | 1 mar 
Each of these remedial measures has some possibilities; 


lands by the public. 


nfronted with many problems. Not the least 
f private lands within or adjacent to publicly 


and management, or acquire the 
in order to solve the 


problem all four must become effective. 


HE U. S. Forest Service in contradistinc- 

tion to the federal agencies which are 

working with agricultural lands is chiefly 

concerned with the management of wild lands, 

and wild lands which are already in public own- 
ership. 


Nevertheless fundamental governing princi- 
ples should be the same in the management of 
wild lands as in all other land classes. Soil 
resources constitute the principal source of all 
wealth, past, present, and future. The proper 
management of wild lands under the dictum of 
preserving soil fertility and keeping the soil 
itself in place differs only in degree and in 
methods from that applicable to cultivated lands. 


In the national forests land use involves the 
harvesting of the regular soil crops, timber and 
forage, and also the fullest possible realization 
of other public benefits inherent in the forests. 
For example, though water is not strictly a prod- 
uct of the soil, it is by far the most valuable 
resource emanating from the forests in the Cen- 
tral Rocky Mountain Region. Consequently, 
the dictates of good watershed management 
properly override all other considerations and 
govern the methods and degree of utilization in 
harvesting forest soil crops. Other valuable 
benefits such as scenery, out-door recreational 
use, and wildlife are derived from the forest 
wild lands, and are given specific consideration 
in Management. 

In short, national forest management follows 
the principle of multiple use. This means that 
each parcel of forest land is dedicated, as far 
as practicable, to that form of use which is of 
the greatest permanent public benefit. 


Obviously the proper utilization of public 


‘Presented at a meeting of the Central Rocky Moun- 


tain Section, Society of American Foresters, Denver, 
Colo., January 6, 1939, 


. 
lands under a regular system of permanent man- 
agement is relatively simple and becomes essen- 
tially a question of sound administrative judge- 
ment. 

The management of the public forests, how- 
ever, is complicated by the presence within the 
forests of numerous parcels of privately owned 
land. These private holdings constitute only 
about 10 percent of the gross forest area in Re- 
gion 2, but they create a problem of great local 
importance and wholly out of proportion to the 
actual acreage involved. These lands when they 
are abused or mismanaged, as is so often the 
case, may render ineffective or actually threaten 
the proper management of large contiguous areas 
of public property. 

In short, at this point the Forest Service en- 
counters exactly the same difficulty that con- 
fronts all public agencies dealing with land use. 
I shall discuss briefly this matter of privately 
owned problem lands, regardless of their loca- 
tion and without any especial reference to the 
national forests. 


The time has long since passed when we can 
subscribe to the theory of rugged individualism 
whereby a landowner can do anything he wishes 
with his soil as long as he has fee simple title. 
We are gradually becoming aware that the land. 
owner is in fact only a custodian and should be 
morally obligated to pass his land on with its 
basic soil capital unimpaired, for the benefit of 
future mankind. This theory may sound Uto- 
pian, but as a matter of fact it is only hard com- 
mon sense based upon national self-preservation. 


Our present land use difficulties cannot be 
blamed wholly upon short-sighted land proprie- 
tors. They arise out of a certain largeness or 
looseness of public thinking induced by a pre- 
vious prodigality of soil resources. They spring 
from an economic system and form of self-gov- 
ernment which compels a degree of exploitation 
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beyond the sustained carrying capacity of too 
many soil classes. 


Every acre of land is capable of producing 
a certain sustained yield in values of one kind 
or another. Some acres are so nearly worthless 
that they produce no tangible crops and realize 
. their highest values if only they can merely be 
held ‘in place, where they will not menace better 
soils and will require no expensive control work. 
Other soils are capable of producing periodic 
crops, but crops of such low gross value that the 
obligations of permanent private ownership can- 
not be met. In short, the poorer the land, and 
the less its sustained productive capacity, the 
more of a problem it represents. 


In this day and age it is unthinkable that soil 
resources, no matter how poor or how limited in 
productive capacity, should be subjected to a sys- 
tem of exploitation that causes them to become 
even poorer. Deterioration of some land areas 
has already reached the point where the original 
productive capacity has been totally destroyed as 
far as man can tell, and the residual soil has 
become an actual menace. 


In addition to these illustrations, we have 
the case of low grade lands which possess sub- 
stantial or even very high public values wholly 
apart from the crops of the soil itself. An ex- 
ample is that of watershed lands, or of low grade 
range or brush lands on steep slopes where 
prevention of erosion and soil movement is of 
far more importance to the general public than 
anything else. The preservation of such pub- 
lic values is usually of no advantage whatever 
to the private owner and may only be an added 
burden. Obviously the preservation of such 
public values which do not redound directly to 
the benefit of the private owner should devolve 
upon the public. 

There is no use in ranting about the existing 
ownership system or in heaping criticism upon 
either owners or local governments. We might 
better face the facts constructively. Our ap- 
proach must be based upon the fundamental 
premise that the general public has a definite 
interest in the proper permanent utilization of 
all soil capital resources regardless of degree 
of soil value and regardless of ownership. 


This premise is nothing more than an idle 
statement until we change our popular concep- 
tion of land ownership responsibilities and dras- 
tically revise our present economic set-up to the 
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point where proper land use becomes definitely 
profitable to the owner. 


There are four general lines of remedial ac- 
tion: 1. Revision of the tax structure; 2. public 
regulation; 3. more efficient land management, 
and 4. public acquisition. 

Revision of the tax structure-—Our present 
tax structure places a heavy burden upon land 
ownership. Only the better lands, and these 
most efficiently managed, are able to carry the 
load. The poorer lands, the so-called problem 
areas, are perforce subjected to rapid exploita- 
tion and abuse to a degree which cannot be 
maintained. As the poor lands become poorer 
and their tax contribution lessens, the burden 
increasingly shifts to the better lands. Thus 
the line of demarcation between profitable and 
unprofitable ownership gradually but steadily 
moves upward. 

An obvious immediate remedy—the reduction 
of the cost of government through elimination 
of duplication, waste, and unnecessary activities 
—seems to have escaped public attention. 


Replacement of real estate tax yields in part 
by income taxes, sale taxes, and the like may 
give a degree of relief. Consolidation of coun- 
ties, elimination of duplicating local govern- 
ments, consolidation of schools, and elimination 
of expensive public improvements in thinly set- 
tiled areas, have great possibilities. 

Nevertheless, without a long campaign of pub- 
lic education, there is little prospect of any 
substantial change. Conditions are certain to 
become worse before the public generally will 
awaken to the imperative need of revamping 
the tax structure. At the present time and 
probably for some years to come, we will be 
forced to consider our land use problem as it 
is related to the present tax system. 

Public regulation.—The idea of forcing de- 
sirable land use practices upon the owner by 
legislation is dictated by larger public good. 
In so far as such desirable practices are actually 
profitable to the owner, who still has to meet 
his tax problems, the idea is sound. Beyond 
this point, regulation will not work. Whenever 
protection of public interests subjects the owner 
to extra expense, it narrows the profit margin 
and will inevitably force some lands into the 
unprofitable class. In all equity, the differen- 
tial in cost between desirable and ordinary prac- 
tices should be met by the public. 
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This is in effect a subsidy and is objection- 
able in that it produces no permanent cure and 
merely perpetuates the use and occupancy of 
border line, if not submarginal, lands. 

Public regulation, therefore, is no general 
cure-all and can only be employed to a limited 
extent to cover certain phases of land use. 


Efficient land management practices.—The 
work of certain agencies, notably that of the 
Soil Conservation Service, in instructing owners 
in desirable technical practices is extremely good 
and very much in the public interest. Recog- 
nition and universal adoption of these practices 
will be of tremendous importance in stopping 
soil losses and in restoring profitable operations 
upon lands that otherwise will degenerate into 
public problems. Nevertheless, even with the 
best efforts of the Soil Conservation experts there 
still remains a broad zone of lands which can- 
not carry the expense of any kind of sustained 
treatment. 


Public acquisition—Whenever any lands can- 
not pay their way permanently in private own- 
ership regardless of any form of treatment, such 
lands become a definite public responsibility. 
The next logical step is to recapture the title 
so that restoration and future management will 
rest with the public and there will be no dan- 
ger of such lands reverting again to private 
hands to go through the vicious cycle of ex- 
ploitation and degeneration. 


Low grade lands if converted into a public 
commons and managed by the public agencies 
on the basis of sustained crop production, how- 
ever low that may be, will certainly never again 
become a public hazard. Furthermore, there is 
reason to believe that a partial return of receipts 
from such lands to the local tax treasuries will 
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in the long run provide more actual revenue 
than the present hit or miss system of rotating 
private ownerships. 

Recapture by the public of such lands should 
proceed on the basis of orderly purchase at 
fair market levels. No attempt should be made 
to coerce owners into sale. 


All that is needed is to create a public fund 
and establish a sliding scale market by regions 
and soil classes. Private owners could thus al- 
ways dispose of their problem lands at reason- 
able price levels just above any returns they 
could hope to receive through further exploita- 
tion followed by abandonment. The public in 
turn would be able to secure the lands before 
deterioration reached the point where expensive 
restoration measures are needed. The restora- 
tion of useless lands that threaten to become 
a menace is actually a public responsibility and 
one that will bulk larger as time goes on. 


Whether we like it or not the United States 
is always going to have a public domain created 
out of those lands which cannot meet economic 
competition while in private hands. 

The acquisition program is a large enough 
field to require the concerted effort of both state 
and federal governments and might just as well 
be faced by this generation in an orderly, sys- 
tematic, and plan-wise manner. 


No one of these measures will fill the bill, 
but if each of them is worked out wisely to fit 
those problems to which it particularly applies, 
then in the combination of all four, we will 
find our answer. Then and not until then can 
we hope to reach that goal where every acre 
of land in these United States is contributing in 
reasonable degree to the greatest permanent pub- 
lic good. 


JEMTZEFF, writing in Zeitschrift fiir Weltforstwirtschaft for March 1939, 

3 describes a new Russian “combine” for harvesting timber. Like the com- 

bines used in harvesting wheat, this machine performs all the steps, includ- 

ing felling, limbing, cutting the stem into log lengths, sorting and bunching the logs, 
and piling the brush. Several experimental machines are in use. A new model, which 
won first prize in a recent competition, is 136 feet long, 14 feet wide, and 14 feet high. 
It weighs 35 tons, and requires sixty men to operate it. Data on performance are not 


presented. 


A SLIDE RULE METHOD AS A SUBSTITUTE FOR STRAIGHT 
AXIS ALINEMENT CHARTS 


By R. STAHELIN 
Rocky Mountain Forest and Range Experiment Station 


It is a common practice to present formulae containing several variables in the form of an alinement 
chart and solve the equation graphically. The graphic method saves time by obviating much com- 
putational work where a high degree of precision is not required. It is believed that the method 
proposed here will still further reduce the time required for solving equations containing from 
four to six variables, where the relationship between the variables is known and is expressed by a 
linear equation. The method, although probably not new, is presented here because many forest- 
ers may find it useful in their work since it is handier to operate than an alinement chart when 
more than three variables are involved. 


ing the slide rule is illustrated with a four 
variable logarithmic equation as follows: 
X4 — 0.4410X» _ 0.2745X 3 a 
1.5666X4 — 0.9181 
This equation was obtained from an office report 
by E. M. Hornibrook on a growth and yield 
study of selectively cut stands of ponderosa pine 
in the Black Hills of South Dakota and Wyoming. 
The above equation gives future net yields in 
board feet per acre as a function of the volume 
of the reserve stand, the elapsed time in years 
since cutting and site index when: 


‘HE procedure for operating and construct- 


X, = logarithm of future net yield in board 
feet. 
X» = logarithm of volume of initial reserve 
stand in board feet. 
X3 = logarithm of number of years since cut- 
ting. 
X4 = logarithm of site index of the stand. 
To obtain on the slide rule the net yield in 40 
years of a selectively cut stand with an initial re- 
serve volume of 4,000 board feet and a site index 
of 60 proceed as follows: set 40 years on the 
years-since-logging scale, C(X3), over 60 feet on 
the site index scale, D(X4), and read over 4 
MBM on the reserve-stand scale, B(X2), read 
7,870 board feet on the future-yield scale, A(X"). 


as shown in Figure 1. 


The construction of the rule is very simple. 
The assignment of independent variables to the 
scales of the slide rule is entirely a matter of con- 
venience. The dependent variable, yield in this 
example, must be put on one of the fixed scales 
on the slide rule. The graduations for the scale 
of the dependent variable (yield = X1) can be 
copied directly from a sheet of semi-logarithmic 
paper. The graduations of the scales of the in- 
dependent variables have to be modified by mul- 
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tiplying the spacing on the semi-logarithmic 
paper by the coefficient of the variable in the 
multiple linear equation. This is best done 
graphically on semi-logarithmic paper as shown 
in Figure 2. For the reserve stand scale X2, for 
instance, the distance 0.441 < AB is measured 
off on the axis AC. Setting a triangle on BC and 
moving it parallel to BC, the graduations be- 
tween A and B are transposed to the line AC in 
the ratio of 1 to 0.4410. The distance AC must 
be laid off from A to D as many times as neces- 
sary till the logarithm of one is reached. Any 
number of whole cycles of the original loga- 
rithmic graduation AB may then be subtracted 
from the distance DA. Cutting off one cycle 
DE = AB, brings the starting point of the scale 
for X to E in our example. The X2 scale which 
is transferred to the slide rule is then FA + AC. 
The graduations however go only from A to C, 
unless it is desired to indicate lower values in the 
space EA, or higher values beyond C. The dis- 
tance AC, which should normally lie to the left 
of A, was plotted to the right to save space. 

The scales for the other independent variables 
are prepared in the same way. Care must be ex- 
ercise that the starting points of the scales cor- 
responding to the logarithm of one plus or minus 
any number of whole cycles of the original loga- 
rithmic scale be placed exactly under each other 
on the fixed and on the sliding part of the slide 
rule respectively. It is also important that the 
distance AB on the logarithmic paper be mea- 
sured very exactly, since the transformed scale 
AC of that distance may have to be multiplied 
several times, which may cause even slight errors 
to become quite disturbing. It is very unfortu- 
nate that the length of one cycle on the 2-cycle 
semi-logarithmic paper printed by Keuffel and 
Esser (No. 358-63) is just a fraction less than 5 
inches (about 4.9975 inches). 
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A babies tsale i RESEAVE STAND 
5 = Le YEARS SINCE LOG 
D : 4 SITE INDEX : 
Fig. 1.—Slide rule setting for the net yield in 40 years of a stand growing on 60-foot land with a 
reserve volume of 4,000 board. feet. The setting is as follows: set 40 years on the years-since-log- 
ging scale over 60 feet on the site-index scale; over 4,000 board feet on the reserve-stand scale read 
the net yield in 40 years, 7,870 board feet. 
Taste 1-—Compuration py LocaritHMs or THE Net Y1eLD DETERMINED BY THE SLIDE RULE 
Sertinc SHOWN IN Ficure | 
Factor Cycles Slide rule » || 
Variable Scale Value Logarithm Factor logarithm \ cut off value Operation 
Site index, Xs. D 60 1.77815 +1.5666 +2.78565 72 7000) | 
Years since logging, Xs" C 40 1.60206 + .2745 + .43977 0 43977 Add. — 
(Constanta see B 8.28 .91810 eee — .91810 0 91810 Subtr. | 
Reserve stand, X2._ B 4000 3.60206 + .4410 +1.58851 1 58851 Add. | 
Xa ier ee n wRe A RO A 1067 ee ae eee 3.89583 3 89583 | 


'The actual setting is —(0-0.43977) = +0.43977. 


The constant factor in the equation may be given in Figure 1 is followed through mathe- 
added to any scale, wherever it is most conveni- matically as shown in Table 1. 

ent. The C scale, written on the lower part of Formula: X; = 0.4410X_ + 0.2745X3 + — 
the tongue of the slide rule should be graduated 1.5666X4, — 0.9181. | 

in reverse order to save one move. Example: log. 7867 = 0.4410 log. 4000 +- 
The theory underlying this method will become 0.2745 log. 40 + 1.5666 log. 60 — 0.9181. 
clearer, when the process of the slide rule setting The same procedure can be applied to an arith- 
metic equation by using ordinary cross section 
paper as a basis for the graduations of the scales 
instead of logarithmic paper. ) 
To solve an equation with five variables, twe: 
scales may be put on the C scale of the slide rule. 
The graduations for the X4 variable are written. 
to the left and those for the X3 variable to the 
right from a common point corresponding to the 
logarithm of one (zero point on arithmetic pa- 
per) plus or minus any number of whole cycles. 
The reading of X4 on scale C left is set over the 
_ reading of X; on scale D. The cross hair of the 
a _ slide rule runner is then set on the reading of X3 
a “on scale C to the right. . The origin of the B scale! 
corresponding to the logarithm of 1 plus or 
minus any number of whole cycles is set on the: 
cross hair and the value of X; on the A scale read. 
over the reading of X2 on the B scale. This oper- 
ation necessitates two settings of the slide rule 
compared to three moves with the alinement 
__ chart, or a saving of one move as in the case of 
AVA _ the equation with four variables. By putting two 
ve scales in a similar way also on the B scale, an 
es equation with six variables can be solved with 
Sa ee two settings, saving two moves compared with 
Ee the alinement chart method. In the case of three 
Fig. 2.—Shows a graphic method for graduating the slide variables the choice between the slide rule and 
rule scales, the alinement chart is a matter of personal pref- 
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METHOD OF GRADUATING SCALES 
FOR SLIDE RULE 


TREE CLASSIFICATION 


erence. For more than six variables both meth- 
ods become rather complicated. 

_ The chief disadvantage of the described meth- 
od is that it is limited to straight line relation- 
ships between the variables for which the equa- 
tion is known. The relative importance of the 
different variables in contributing to the final 
answer is, however. revealed more clearly by the 
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slide rule method, than by the alinement chart. 
The crowded appearance of certain scales on the 
slide rule may at first seem disturbing. However. 
after the seemingly large scales on the alinement 
chart have been projected on the line on which 
one has to hold the point and on to the axis, 
where the final reading is made, the useful spac- 
ing becomes identical in both methods. 


THE APPLICATION OF A TREE CLASSIFICATION IN MARKING 
LODGEPOLE PINE FOR SELECTION CUTTING 


By R. F. TAYLOR 
Rocky Mountain Forest and Range Experiment Station 


In 1937 there appeared in the JouRNAL or Forestry a scheme for classifying lodgepole pine trees 


into four vigor classes on the basis of external appearances. 


Since that time rigid tests of applica- 


tion have been made with the result that additional and revised data which supersede the original 
presentation are available. By use of this tree classification system guess work is largely removed in 
selecting a reserve stand with the greatest possible growth potentialities. 


pine trees in Colorado and Wyoming 

which recognized four vigor classes based 
on external appearances was described in 1937 
(6). Since that time this classification scheme 
has been applied and checked in actual practice, 
and sufficient new data are available to effect a 
complete revision of the original presentation. 
The following discussion outlines the needed 
modification of the original classification, pre- 
sents additional data on growth and general char- 
acteristics of the tree classes, and indicates fur- 
ther application of the scheme in selection of 
trees for the reserve stand. 


A CLASSIFICATION scheme for lodgepole 


THE REVISED CLASSIFICATION 


Representative trees of the four vigor classes 
of the revised classification are presented dia- 
grammatically in Figure 1. The present class A 
combines the original classes A and B, while the 
revised classes B and C are divisions of the orig- 
inal class C which as first defined contained too 
wide a range of volume to be practical. Class D 
remains without change. 


‘Frequently combinations of these characteristics oc- 
eur that are difficult to interpret. For example, certain 
trees may have class A outlines but have an extremely 
sparse crown. Also trees may have a sharply pointed 
rop and a short but wide crown. In spite of these ex- 
ceptions, however, these trees on the basis of growth ca- 
pacity are ordinarily in class A or B. With practice 
these and pther exceptions will become familiar. 


DESCRIPTION OF VIGOR CLASSES! 


Class A—Crown area:* 30 percent or more of 
the “extreme maximum” outline of vigor class A. 
Crown length: 50 percent or more of the bole 
length. Crown vigor: dense, full, of good color, 
and pointed. 

Class B—Crown area: usually more than 30 
percent but less than 50 percent of the “extreme 
maximum” outline of vigor class A. Crown 
length: usually more than 50 percent but less 
than 60 percent of the bole length. Crown vigor: 
moderately dense, of good color, pointed or 
slightly rounded. 

Class C—Crown area: 17 to 30 precent of the 
“extreme maximum’ outline of vigor class A. 
Crown length: 40 to 50 percent of the bole length 
except for trees with distinctly better than aver- 
age vigor when a minimum of 20 percent of the 
bole length is sufficient. Crown vigor: sparse, 
bunchy, color poor, never pointed. 

Class D—All live trees of poorer vigor than 
Class C. Includes trees with class A, B, or C out- 
lines but with dying tops or stagheads. 


STRUCTURE OF Uncut STANDS BaseD ON REVISED 
CLASSIFICATION 


The approximate average stand structure based 
on the revised classification is presented in Table 
1. Classes A and B are combined in considering 


2Crown area as described for each class refers to area 
in longitudinal section. 
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structure because they require the same silvicul- 
tural treatment and consideration in the stand 
even though they do not respond equally well 
to release. 


TasLte 1—Votume Per Acre BY TREE CLAss Groups 
(Trees 10 inches d.b.h. and larger) 


Tree class A and B C D Total 
Volume in feet b.m. 

Rooristands= = 941 4,952 1,974 7,867 

Medium stands __. 4,314 3,962 1,616 9,861 

Good stands ___________. 5,574 10,303 448 16,325 

Exceptional stands 9,291 4,576 3,457 17,324 


GROWTH OF TREE CLASSES BEFORE AND 
AFTER RELEASE 


Dunning (2), in studying ponderosa pine tree 
classes after release, observed that a decrease in 
vigor occurred more commonly than an increase. 
Realizing that perhaps this might be character- 
istic of lodgepole pine also, a series of increment 
borings were made in a stand cut selectively in 


Class A 
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g. 1.—Diagram of tree vigor classes. 


1928. The trees were classified by vigor classes | 
at the time the borings were made. The growth 
of an average of two cores per tree was measured | 
with a binocular microscope and core measuring | 
device. It was assumed that if changes from one 
vigor class to another after release are of sig- 
nificance in dealing with the average perform- 
ance of the stand, they would show up by plot- | 
ting and comparing diameter growth before and | 
Ate: cutting. 

From the results presented in Hig 2, it ap- | 
pears that vigor classes on the average do not) 
change Han, at least eight years after cutting, | 
and Biba s is presented in Figure 4 to indicate 
that for the stand as a whole no significant 
changes take place over a period of 30 years | 
after cutting. | 


AMOUNT OF RELEASE 


No thorough study of release after cutting of 
lodgepole pine has been made, but preliminary 
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Fig. 2——Growth of tree vigor classes before and after 


selection cutting. Basis 193 trees. 
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Fig. 3—Growth of tree vigor classes by amount of re- 
lease, combining release in 1 to 2 quadrants and in 3 to 
* 4 quadrants. Basis 110 trees. 
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data indicate that one tree of competing size, re- 
moved in each of four quadrants of a circle 40 
feet in diameter, surrounding the reserved tree, 
gives the most effective release. More than one 
such tree removed per quadrant appears to have 
no additional release effect. An earlier discussion 
of lodgepole pine tree classes (6) has shown that 
there is a marked difference in growth of indi- 
vidual tree classes with different amounts of re- 
lease. At this time, however, additional data are 
available and it is possible to present growth 
after release in a more practical way. 

Data on growth by tree classes and degree of 
release are presented in Figure 3. It is obvious 
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Fig. 4.—Duration of released growth on two areas cut 
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the same year. Data combined. Basis 48 trees. 
from these data that growth is accelerated greatly 
in direct relation to the vigor of the tree and the 
amount of release. Minor inconsistencies in the 
exact trend are attributable undoubtedly to sam- 
pling error. The necessity for releasing reserved 
trees to obtain maximum growth is obvious. 
Furthermore, it is apparent that class D trees do 
not respond adequately even when given maxi- 
mum release. 


DURATION OF ACCELERATED GROWTH FOLLOWING 
RELEASE 


Two stands cut over 31 years ago were sampled 
to determine whether growth acceleration due to 
release was decreasing materially. The combined 
growth curves for the two areas are presented in 
Figure 4. It is apparent that a marked lowering 
of growth rate occurs at from 14 to 18 years after 
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Fig. 5—Duration of released growth of 138 class B trees from 20 yield plots partially cut 30 or 
more years ago. 
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release and that a large part of the increased 
growth has faded in 30 years. Both duration and 15 
amount of increased growth probably vary to a \ | 
some extent with amount of release and site con- 
ditions. As further evidence a composite curve ei \ 
of growth for 138 class B trees in stands released ws 12 ; : 
30 years or more is presented in Figure 5. Here Sy 
again, a significant decline in growth rate begins | is | a 
at about 14 years and carries forward until prac- x 
tically all evidence of accelerated growth dis- § °° : 
appears about 60 years after cutting. For pon- & ost : a | 
derosa pine Dunning (J, 2) expected maximum 3 pe | 
acceleration to be reached in 9 years and to cul- = 
minate within 15 years. Meyer (4) and Pearson © °° CX Neo ; r a4 
and Folweiler (5) expect accelerated growth to 2 os : | 
last 40 years in ponderosa pine under average 3 ., i 
climatic conditions. Z F 
03 
GROWTH IN DIAMETER CLASSES 02 i ie 

Lodgepole pine trees larger than 17 inches ol 
d.b.h. seldom occur in Colorado and Wyoming. ne eee en eee Ay eho | 
A typical stand on 100 acres of sample plots in - : ae ~ is . | 
central Colorado averaged only ah one Vie Boon Meare i, Magee, SS 
inches d.b.h. and larger in a total of 118 trees trees, by! diameter classes. Average period of reload 
9.6 inches d.b.h. and larger per acre. Where 34 years. | 
large lodgepole pine does occur it has been the 
practice to designate trees more than 17 inches lease would have little effect. To check this hy- 
d.b.h. for cutting, the assumption being that pothesis, data based on 2,813 trees measured on | 


lodgepole pine rarely grows larger than 17 or 18 temporary sample yield plots scattered through- | 
inches in diameter and, consequently, that re- out Colorado and Wyoming have been plotted in 
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Figure 6. The trees on these plots were classi- 
fied in 1937 according to the original scheme and 
the curves are expressed according to the revised 
scheme, consequently it is necessary to express 
class B and C curves as a composite one. The 
average period since the plots were cutover is 34 
years and each tree averaged release on two 
sides. 

Figure 6 is self-explanatory and disproves the 
assumption that trees 17 and 18 inches d.b.h. are 
not responsive to release. Apparently, response 
to release is correlated with diameter until the 
_ 12-inch d.b.h. class is reached, after which there 
is no significant difference. As cutting is con- 
fined ordinarily to trees 10 inches d.b.h. and 
larger there appears to be little choice if selection 
is based on accelerated growth. A tree 10 inches 
d.b.h. may grow a little faster than a larger tree 
in the same vigor class, but the larger one in- 
creases more in volume with the same diameter 
increase. Krauch (3) obtained somewhat simi- 
lar results for ponderosa pine, but in the stands 
in which he worked age was correlated with di- 
ameter, whereas a similar correlation is not ap- 
parent in lodgepole pine stands. 


APPLICATION OF THE CLASSIFICATION TO 
SELECTION CUTTING 


It should be stressed that the tree classification 
is based upon averages for the class and that con- 
clusions such as the following are to be con- 
sidered as applying to the stand as a whole and 
not to the individual tree: 

(1) With the same degree of release, the fast- 
est rate of growth in the reserve stand will be 
made by the class A trees, followed in order by 
class B, C, and D trees. 


(2) No amount of release will result in a class 
D tree increasing its growth enough to compare 
with a class C tree released only moderately. A 
class C tree released in three or four quadrants 
may grow as fast or perhaps faster than a class B 
tree released in only one or two quadrants. Class 
A trees with release in three or four quadrants 
will grow faster than any other classes regardless 
of release. A reserve stand composed of class A 
and B trees will grow faster than one composed 
of C and D trees. A stand composed of class A, 
B, and a few class C trees, with all trees released 
as much as possible, is the best type of reserve 
stand ordinarily obtained under actual condi- 
tions. 

(3) The increased growth due to release be- 
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gins to decrease in 14 to 18 years and by 30 
years has made a very marked decline. 


(4) Trees 18 inches d.b.h. will probably re- 
spond to release as much as trees 12 inches d.b.h. 
although trees smaller than 12 inches d.b.h. show 
a greater response. 


(5) The merchantable lodgepole pine stands 
in Colorado and Wyoming are at best even-aged 
only in small groups. Under no condition has a 
correlation between age and diameter been ob- 
served. 

Preliminary lodgepole pine yield data for selec- 
tively cut stands based on 85 one-acre sample 
plots scattered throughout the range of lodgepole 
pine in Colorado and Wyoming indicate that the 
greatest yields are obtained with reserve stands 
of about 5,000 feet b.m., and a 30-year cutting 
cycle. Data on mortality of lodgepole pine are 
meager but on the basis of the best judgment 
available a reserve stand of less than 3,500 feet 
b.m. is considered risky from the standpoint of 
windfall. It is recommended more or less em- 
pirically, therefore, that the reserve stand contain 
a minimum of 3,500 feet b.m. per acre and a 
maximum not much greater than 5,000 feet b.m. 
per acre. A reserve stand having as close to 
5,000 feet b.m. per acre as possible, and com- 
posed of the best tree classes obtainable in that 
stand should be a general objective. Regardless 
of conditions, reserve stands containing more 
than 50 percent by volume of class C trees should 
be avoided as the low rate of net growth in such 
a stand would probably compare unfavorably in 
the long run with the growth of a new stand ob- 
tained by clear-cutting. 

The method of application of the tree classifi- 
cation to marking lodgepole pine in Colorado and 
Wyoming may be summarized as follows: 

1. Determine by sample strips the approxi- 
mate total merchantable volume per acre and the 
proportion of this volume in the classes A and B 
and in classes C and D. 

2. When cutting selectively leave as nearly as 
possible 5,000 board feet per acre but never less 
than 3,500 board feet. No trees should be cut in 
the classes A and B (except in case of insects, rot, 
or other defect) unless the stand contains more 
than 5,000 board feet per acre in these groups. 

3. Cut all class D trees, and all class C trees 
not needed in the reserve stand. Class C trees, if 
left, should be released in more than two quad- 
rants. Release all reserved trees as much as 


possible. 
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4. Cut all trees 17 inches d.b.h. and larger 
regardless of the fact that trees of this size are 
capable of release. Further study will be made 
to determine the reasons why lodgepole pine sel- 
dom attains diameters greater than 17 inches in 
Colorado and Wyoming. 

The application of the tree classification prin- 
ciple is demonstrated in Table 2 where hypotheti- 
cal volumes by classes are given to illustrate 
satisfactory structure of the reserve stand. Ob- 
viously classes A and B are the key, inasmuch as 
they should be left intact (unless in excess of 
5,000 feet b.m. per acre) and the volume left in 
class C should not exceed the combined volume 
in the first two classes (volume in class C trees 
should never exceed 50 percent of the total re- 
served stand). Note that as volume in classes A 
and B increases, the volume in class C increases 
proportionately until 2,500 board feet is reached, 
after which an increase in classes A and B re- 
sults in a decrease in class C. When a volume of 
5,000 board feet in classes A and B is reached no 


class C trees are needed in the reserve stand. 


TasLe 2.—RESERVE STANDS ACCORDING TO VOLUME IN 
TREE CLASSES 


Total 


reserved stand 


Volume reserved 
in class C 


Volume per acre 
in classes A and B 


Volume in feet, board measure 


1,750 1,750 3,500 
1,800 1,800 3,600 
2,000 2,000 4,000 
2,500 2,500 5,000 
3,000 2,000 5,000 
4,000 1,000 5,000 
5,000 ates 5,000 
6,000 6,000 


Field study has shown that the method of cut- 
ting following the tree classification scheme in 
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Colorado and Wyoming will result, on the aver- | 
age, in removing approximately 65 percent of | 


No 


the merchantable volume in the first cut. 


stand has been studied where the cut would be | 
less than 55 percent of the total merchantable | 
volume and if such a stand is encountered local | 
conditions will dictate the method of cutting | 
In | 
stands so decadent that less than 1,750 feet b.m. | 
per acre occurs in classes A and B, marking can 


rather than the system suggested herein. 


be dispensed with and all merchantable trees 
larger than 10 inches d.h.h. removed. 


reserve will either be composed of trees incapable 


of accelerated growth or the stand will be so open | 


that extremely high mortality will result from 


windfall. 


LITERATURE CITED 


1. Dunning, D. 1922. Relation of crown size 
and character to rate of growth and response 


to cutting in western yellow pine. Jour. For- | 


estry, 20: 379-392. 

2. ——————.. 1928. A tree classification for 
the selection forests of the Sierra Nevada. 
Jour. Agric. Research, 36: 755-771. 

3. Krauch, H. 1934. Diameter growth of pon- 


If selec- | 
tion cutting is attempted in decadent stands the | 


derosa pine as related to age and crown devel- | 


opment. Jour. Forestry, 32: 68-71. 

4. Meyer, W. H. 1934. Growth in selectively 
cut ponderosa pine forests of the Pacific 
Northwest, U. S. Dept. Agric. Tech. Bull. 
407. 64 p. 

5. Pearson, G. A. and A. D. Folweiler. 1927. 
Acceleration of growth in western yellow pine 
after cutting. Jour. Forestry, 25: 981-988. 

6. Taylor, R. F. 1937. A tree classification for 
lodgepole pine. Jour. Forestry, 35: 868-875. 


THE USE OF UNIT COST DATA IN ESTIMATING LOGGING COSTS 
AND PLANNING LOGGING OPERATIONS 


By D. M. MATTHEWS 
University of Michigan 


The necessity for adapting logging methods to the requirements of selective cutting and to the test 
of low-cost production has raised many practical questions, such as which is cheaper, teams or 


tractors? 
actual trial? 


What is the proper spacing for skid roads? Can such problems be determined short of 
This article illustrates for southern conditions how such questions can be answered 


if a small amount of basic data about the stand and suitable production costs is available. 


ROM data collected on a southern opera- 
Prec by R. R. Reynolds, Crossett Experi- 
mental Forest, Crossett, Ark., it has been 
possible to prepare Tables 1 and 2 showing the 
cost of hauling southern pine logs on trucks and 
the cost of bunching logs with teams. These data 
are not to be considered standard for any region 
or job. Similar data, however, can be inexpen- 
sively collected for any operation. The purpose 
of this paper is to demonstrate how such data 
can be used. 
Let us assume that the following data are avail- 
able for a stand of timber which is to be logged: 


Average stand per acre, Doyle-Scribner scale, 5,000 bd. ft. 


Average d.b.h. of stand 16 inches 
Hauling distance on dirt road 2% miles 
Maximum hauling distance in woods 8,000 feet 
Average hauling distance in woods 4,000 feet 
Hauling conditions in woods fair 


No swamping for trucks necessary. 
From Tables 1 and 2 we can estimate the prob- 


able cost of logs on trucks at the delivery point 
to be as follows: 


PerM Per M 
Fixed cost of bunching $ 0.45 
Variable cost for 100 feet distance __. 0.18 
iiGtal peeeeea een ee Te at $ 0.63 
Loading truck-team at 1.125 cents per 
minutes—30.6 minutes — : 0.34 
Fixed time cost of truck while load- 
1 2 queen see ee ee ek 0.22 
Hauling in woods an average distance 
of 4,000 feet at 1.43 cents per 100 
TEC Lqnrns eens ee, 0.57 
Hauling on road 13,200 feet at 0.36 
Centoapele 00st eetsese ae 0.47 
hotalehauline costes a 1.26 
Total cost at delivery point $2.23 


Let us now assume that a selective plan of log- 
ging has been proposed under which only 2.5 
M feet b.m. will be cut per acre and that this 
practice will raise the average d.b.h. of the tim- 
ber taken to 20 inches. What will be the prob- 
able cost per M feet b.m. under this plan? 
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PerM Per M 
Hixedscosthotsbunching = $ 0.28 
Variable cost of bunching 150 feet _ 0.27 
Total Deen ea a $ 0.55 
Loading truck—-30.6 minutes at 1.125 
COM S ete ca ee ee ee ee rae 0.34 
Fixed time cost of truck while load- 
TT gf pfs ees te BO, Beret eb 0.17 
Hauling in woods—4,000 feet at 1.1 
centsi pei Vispers 00 cel === amen 0.44 
Hauling 13,200 feet on road at 0.28 
cents per M per 100 feet__________. 0.37 
Lotalghauwinie1cost ean 0.98 
Total cost at delivery point. $1.87 


The foregoing total costs may seem satis- 
factory (they may even appear extraordinarily 
low to northern operators), but it is to be noted 
that the cost of hauling per 100 feet of distance 
per M feet b.m. on the road is only 25 percent 
of the cost of hauling in the woods. It can be 
demonstrated that when the hauling cost on 
roads is less, per unit distance, than one-half the 
cost of hauling in the woods it will pay to put in 
roads on some spacing provided the width of the 
belt of timber to be logged is not less than the 
spacing of the roads. What this spacing should 
be is the important point. 

The economic spacing of roads will vary with 
three factors: 1. The cost of construction of the 
roads, 2. The volume per acre to be removed, and 
3. The cost of hauling per M per 100 feet of dis- 
tance in the woods. 

The cost of road construction per M can be 
expressed as R/12.1/VS where R is the cost of 
construction of roads per mile, 12.1 is the acre- 
age served by a mile of road on a spacing of 100 
feet, V is the volume per acre, and S is the spac- 
ing of roads in units of 100 feet. 

The cost of hauling in the woods can be ex- 
pressed as C S/4 where C is the cost of hauling 
per M per 100 feet of distance in the woods and 
S is the spacing of roads in units of 100 feet. 
This is because when we build roads our maxi- 
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mum haul in the woods will be $/2 or one-half 
the distance between the roads, and our average 
haul will be one-half this distance or S/4. Mini- 
mum cost will be obtained when these two costs 
are equal or when 


R 


S. bal . aah 
C — = ——and solving for S we get S= out) 
4, VS VC 


| 33R 
VE 


Roads of the character used in the South can 
be constructed at a cost of about $100 per mile 
where fair hauling conditions exist in the woods. 
With this cost estimated we can turn to our cost 
tables and find that C = 1.43 cents per M per 
100 feet of distance. 

If 5M feet b.m. are to be removed per acre 
the values for insertion in the formula are: 

R= 10,000 cents 


4R 


C = 1.43 cents 
a= 5M whereupon 
33 x 10,000 3300 
Si or = 
5 x 1.43 TEMG) 


V 461 or 21.5 hundred feet. 

Therefore, since the timber belt is wider than 
2,150 feet, roads should be used and spaced 
about 2,150 feet apart—from 2,000 feet to 2,300 
where possible. 

Let us now demonstrate the advisability of 
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road construction by calculating cost with and 


without roads: 
Cost per M feet b.m. 


Without With 
roads roads 
Cost of bunching (unchanged)... $0.63 $0.63 
Cost of loading truck (unchanged) — 0.34 0.34 
Fixed cost of truck while loading (un- 
changed), = ee 0.22 0.22 
Hauling in woods an average distance 
of 4,000 feet @ 1.43 cents per 100 
feet\ 2. 2s Se ee eee 0.57. 
Hauling in woods an average distance 
2150 
of feet @ 1.43 cents per100 feet 0.077 
4 
Hauling on roads—13,200 feet @ 0.36 
cents, per 100) feet eee Cr 
Hauling on roads when woods roads 
are used—distance increases to 13,- 
200 + 4,000 feet or 17,200 feet @ 
0.36 cents per 100 feet cart 0.51 
Cost of roads: 
With a road spacing of 2150 feet the 
acreage served by one mile of road 
is 260 acres. 
$100 
Cost per acre = ———- = 38.4 cents 
260 
38.4 cents 
Cost per M = 0.077 
» 
Total cost —— $2.23 $1.96 


Saving per M feet b.m. by use of roads: 27 
cents. 


The foregoing estimates are for fairly easy log- 
ging conditions, and where these obtain there is 
no cheaper method of getting out logs than by 


TasLe 1.—Cosr or Haurrne Locs with 11%-ron Truck AND TRAILER‘ 


——Load——_— 
Doyle- 

Avy. d.b.h. Number Scribner Set, load, Fixed 
_of stand trees scale and bind time cost 
Inches Bd. ft. Minutes Cents 
12 13 715 37.8 27.4 
16 7 1,000 30.6 De 
20° 5 1,300 30.6 22.2 


Fixed time 


Hauling cost per 100 feet of distance 

Costs as above divided by average load 
in feet b.m. ; 
Woods hauling conditions 


cost per M_ Dirt road Good Fair Poor 
Cents Cents Cents Cents Cents 
38.0 0.50 1.16 2.00 4.00 
22.0 0.36 0.88 1.43 2.86 
17.0 0.28 0.64 ile 2.20 


‘Based on the fixed cost per minute while loading, 0.725 cents; operating cost per 100 feet of hauling dis- 


tance via dirt road, 0.36 cents; woods hauling conditions 
*It is assumed that the cost of hauling in stands where 


good, 0.884 cents; fair, 1.43 cents; poor, 2.86 cents. 


the average diameter of the timber is greater than 20 


inches would not decrease materially because the load could not be greatly increased and the fixed time would 


remain about the same. 


TaBLe 2.—Cost or HAutince or Buncuine Locs with TE 


AMS BASED ON AN AVERAGE COST OF 1.125 CENTS PER MIN- 


UTE FOR TEAM AND DRIVER 


Load 


Fixed Cost 
Ay. Hook and Total Fixed timecost Time per Scere 
d.b.h. Number Doyle unhook Delay fixed time per M 100 feet Wee bees 
of stand trees scale time time time cost ft. bm. of distance of distance of distance 
Inches Bd. ft. Minutes Minutes Minutes Cents Cents Minutes Cents Cents 
12 60 2 3 5 5.6 93 2.00 2.25 7 
1S d 150 2 4 6 6.8 45 2.50 2.8 18 
280 2 5 i 7.9 28 4.40 5.0 18 
24 ] 430 2 6 8 9.0 21 6.80 Well 18 
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the use of trucks for hauling in the woods and 
teams to bunch the logs. Such conditions are 
rare, however, for year-round logging, and as 
surface conditions in the woods become poor for 
trucks it is usually found that considerable ex- 
penditure has to be incurred in swamping out 
truck routes. Costs may then rise so rapidly that 
it will pay to keep trucks on roads at all times. 
Moreover, if year-round logging is contemplated, 
all-weather roads with a gravel surface may be 
required which will cost as much as $750 per 
mile. 

When roads costing this amount per mile to 
build are to be used the spacing on which they 
are located becomes very important; first, be- 
cause their cost may be very high per M feet b.m. 
if they are spaced too closely, and second, be- 
cause the cost of skidding with horses and/or 
tractors may be out of line with other costs if 
they are spaced too far apart. 

Through courtesy of the Caterpillar Tractor 
Company data have been supplied on which 
Table 3 for tractor skidding costs is based. The 
costs apply to the skidding of tree-length south- 
ern pine logs by tractors equipped with towing 
winches. The company emphasizes the fact that 
these data cannot be considered standard for the 
region, but merely indicate probable cost under 
average conditions. Data of this character should 
be collected for specific situations before being 
used as a basis for planning operations or esti- 
mating costs. 

These data in Table 3 are comparable to the 
costs presented in Table 2 for skidding with 
teams, and it is to be noted that whereas, for 
small sized timber, the team costs show a lower 
fixed component than the tractor costs, the latter 
are uniformly lower for the variable cost com- 
ponent expressed as cost per M feet b.m. per 100 
feet of distance. From this it is evident that, 
when roads can be cheaply constructed and 
therefore closely spaced, team skidding may be 
more economical than the use of tractors. How- 
ever, when roads are expensive and the stand per 
acre light, roads should be spaced further apart, 
and then as the skidding distance is thus in- 
creased the tractor becomes the more economic 
skidding device. 

This fact is easily demonstrated by plotting the 
costs of skidding 16-inch timber by team and by 
an RD4 tractor, for various skidding distances, 
in the form of a break-even diagram (Fig. 1). 

Figure 1 shows that the lines of total cost cross 
at a skidding distance of about 300 feet. This 
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means that where it is necessary or economical 
to have roads spaced 1,200 feet or less apart, so 
that the average skidding distance is 300 feet or 
less, team skidding will probably show the lowest 
cost per M feet b.m. When topography or econ: 
omy dictates a wider spacing than 1,200 feet for 
roads, tractors will be the more economical skid- 
ding device, and the total saving resulting from 
their use will increase rapidly as it is possible 
economically to increase the spacing of the roads. 

As a final illustration of the use of the cost 
tables and the spacing formula in selecting equip- 
ment and planning the logging operation, let us 
deal with two other assumed sets of conditions 
for the area which we have previously considered 
suitable for truck logging without skidding. 

First case-—Ground conditions are such that 
trucks cannot be used in the woods, but roads 
can be constructed which will cost only $200 per 
mile to build. The operator has to decide wheth- 
er to use teams or RD4 tractors, and how far 
apart he should locate his roads (a) for a cut 
taking 5M feet b.m. per acre with timber averag- 
ing 16 inches d.b.h. and (b) for a cut taking 2.5 
M feet b.m. per acre with timber averaging 20 
inches d.b.h. 

When 5 M feet b.m. are to be logged per acre 
the costs involved for teams are: 


Fixed skidding cost 45 cents per M 


Variable skidding cost... 18 cents per M per 100 feet 
Roadkcost Se ss 4. os ee es, ee $200 per mile 
33 X 20,000 
Spachhess —=/_ = = on = oon hundred tee 
o> 18 


The costs involved for tractors are: 


Prxedaskid dings cost essa ae 70 cents per M 
Variable skidding cost ___ 9.7 cents per M per 100 feet 
Road cost pei eek _._ $200 per mile 


33 X 20,000 
Spacing S = ———_—_—_—___— or _.. 11.7 hundred feet 
Se Oe 


Costs can now he estimated as follows: 
Cost per M feet b.m. 


Tractor Team 
Fixed skidding cost $0.45 
8.6 
Variable skidding cost -< 18 cents 0.38 
4 
Road construction costs. ees 0.38 
Kixedskiddingecoste. =. aes 0600 
Te, 
Variable skidding cost x 9.7 cents 0.28 
Roadeconstructions cost. 0.28 
Total $1.26 $1.21 


The use of ey team method of skidding is 
justified. 
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When 2.5 M feet b.m. only are to be logged 


per acre the costs involved for teams are: 


BixcdiskiddincgCost = ==esee eee 28 cents per M 
Variable ao en cost __...18 cents per M per 100 feet 
Road cost . : Oe eet __ $200 per mile 


33 >< 20,000 
Spacing S$ = —____—— _ or 
2.018 


The costs involved for tractors are: 


12.1 hundred feet 


Pipecxel Sane a liranee ee 43 cents per M 
Variable skidding cost._.......6.8 cents per M per 100 feet 
RGAdR COST ee ee $200 per mile 
33 < 20,000 
Spacing S = OF ee 19.7 hundred feet 
2.5 X 6.8 


TasLe 3.—Cost oF Skippinc Locs witH 


JOURNAL OF FORESTRY 


Costs can be estimated as follows: 
Cost per M feet b.m. 


Tractor Team 
Kixed) skidding. cost === ees $0.28 
Ah 
Variable skidding cost >< 18 cents 0.55 
Road=construction cost]. 0.55 
Rixed skidding cost === $0.43 
19.7 
Variable skidding cost “6.8 cents 0.33 
Road construction costae 0.33. 
‘Total\¢. 2.8 2 ae re ee eee $1.09 $1.38 


The lighter cut per acrexcompels a wider road 
spacing which in turn calls for the use of the 
tractor. 

Second case—Ground is soft, and cheap roads 
are impassable during rainy periods which are of 


Various Types OF CATERPILLAR TRACTORS 


Hauling 
Total Cost at Fixed cost per 
Ay. Load Hook fixed above time M ft. b.m. 
d.b.h. Doyle- and time charge cost per 100 ft. 
of Scribner unhook Delay per per per M ft. of hauling 
stand scale time time turn minute b.m. distance 
Inches Bd. ft. Minutes Minutes Minutes Dollars Dollars Dollars 
D2 (at $ .0230 per min.) 
12 110 5) 74 7 $ .161 1.46 .230 
16 230 4 2 6 -138 09 .107 
20 325 3 22 5 AIS 34 .078 
24 395 Zz 2 4 .092 23 .064 
28 455 2 Zz 4 .092 .20 .055 
D4 (at $0286 per min.) 
12 150 i PA 9 Pay HEAL 210 
16 325 6 2 8 .229 70 .097 
20 470 5 2 io 200 43 .067 
24 380 4 2 6 2, 29 .054 
28 640 3) 2 5 143 Bue .049 
By 680 2 2 4 114 17 .046 
D6 (at $0360 per min.) 
12 210 10 2, 2 432 2.06 
A i .190 
ao 445 8 2 10 360 81 .089 
a 620 6 2 8 .288 46 064 
- 780 5 2, H e202, BYE .050 
= ae 4 Z 6 .216 24 044 
3 5 .180 18 041 
D7 (at $ 0461 per min.) 
~ oe 10 YD 12 .003 91 .083 
an 8 7, 10 461 BS 058 
24 1,090 6.5 2 8.5 392 36 046 
s aan 5 2 7 323 .26 041 
oe es 4 2 6 HM .20 .037 
2 Dae 3 2 5 .230 16 036 
r 3 2 5 230 16 034 
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frequent occurrence. Graveled roads will have 
to be used which will cost $750 per mile to build. 
How far apart should such roads be spaced for 
a cut of 5M feet b.m. per acre and for a cut of 
2.5 M feet b.m. per acre, and should teams or 
tractors be used? 

When 5 M per acre are to be removed with 
team logging the costs involved are as follows: 


Hixecies ke dinge costes eee ee 45 cents per M 
Variable skidding cost 18 cents per M per 100 feet 
oddsconstruction Cost. $750 per mile 


a Ok VEMOO! 
Spacine: iS) =—= —_—_—— or _.... 16.6 hundred feet 
Syl} 
When tractors are to be used costs involved 
are: 


Bixedtekiddinpecostes se 2==..— ee ey 70 cents per M 

Variable skidding cost_____9.7 cents per M per 100 feet 

Roadeconusthuchonecost-es ee ee $750 per mile 
33 X< 75,000 

Sac Sse | | re 22.6 hundred feet 


5) SCUEY 


Costs can be estimated as follows: 
Cost per M feet b.m. 


Tractor Team 
Bixeduskiddine. cost $0.45 
16.6 
Variable skidding cost < 18 cents 0.75 
Road mconstnuctone Costs. 5 = 0.75 
Pixedeskidding icost $0.70 
22.6 
Variable skidding cost SCOMEcents am uO:Do 
Roadsconstruction, cost 0.55 
Total $1.80 $1.95 
_————— a ss | P 
LZ 
L 
Z 
atl I il 4 
7 
“Z 
240 a 
7 
o 
=e i | ,, 
 |200 i & | 
£ ae 2 
= i Av Lem 
= 60 EY We 
& oy qo 5 
2 Y Stal 
3" Sl 
= i 
5 120 2 
2 cz 
2100 Z | 
oc _/ | Bregkeven |Point 
Ane 
80 | } d 
ea PAN ll Fixed| Cost| Tractor pelr M ft, b.m| (em liee— 
160 a Pp + + 
Za a Ale —— Jeam per M ee — 
20 =! 
| | J 
i} 2 = 4 Ss 6 7 6 a 10 nw 12 13 


Fig. 1—Comparative cost of team and tractor skidding. 
Skidding distance in hundreds of feet. 
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The higher cost of road construction compels a 
wider spacing of roads which in turn calls for 
the use of the tractor. 

When 2.5 M feet b.m. only are to be cut per 


acre, and teams are to be used, costs involved 
are as follows: 


Fixed skidding ¢osto2.. 4s ale 28 cents per M 
Variable skidding cost. 18 cents per M per 100 feet 
Road construction cost... $750 per mile 
One, 33 X 75,000 

Spacing S = —_———or __.. 23.4 hundred feet 


sy S< Ike? 


When tractors are to be used costs involved 
are: 


Fixed skidding cost 43 cents per M 
Variable skidding cost. 6.8 cents per M per 100 feet 
Roadeconstructions costa ee $750 per mile 


33 X 75,000 
Spacing S = —______—_— or 


2.9 << 6.8 


jae 38 hundred feet 


ea | ee pe Pe | 
Costs can be estimated as follows: 


Costs per M feet b.m. 


Tractor Team 
Kixedieskid dine mcos t= = =a aeneenee $0.28 
23.4 
Variable skidding cost < 18 cents 1.05 
Roadmconsinuchonmcosl ea aan 1.05 
Obeol BRaCGbN: WO $0.43 
38 
Variable skidding cost —- 6.8 cents 0.64 
4 
Road construction cost... 0.64 
Te ballets ae rk a. ee $1.71 $2.38 


The high cost of road construction combined 
with the low volume per acre sets the economic 
spacing of the roads at such a distance as to 
make the use of tractors much more economical 
than the use of teams. 


The conclusions to be drawn from the fore- 
going calculations are that any factors which 
tend to increase the cost of roads per M feet b.m., 
such as scattering stands of low volume per acre. 
difficult topography, and major transport meth- 
ods which call for expensive roads, also tend to 
widen the economic spacing of roads; whereupon 
the tractor, which is most efficient on long hauls, 
is the best skidding device to use. Conversely, 
any condition which will lower the cost per M 
feet b.m. of the major transport system, so that 
roads can be closely spaced, will tend to favor 
skidding methods where fixed costs are low even 
though variable costs per 100 feet of distance 
are high. 


LUMBERING AND FORESTRY IN NEW HAMPSHIRE 


By GEORGE M. HOPKINS 


New Hampshire Forestry and Recreation Department 


The forests of New Hampshire, except those in the northern part of the state, where cutting has 


been delayed, have been producing a large volume of very poor timber. The 
were curtailed with the decline of the wooden box and other wood-using industries. 


The outlets for this timber 
It appears 


from this study that, because the annual growth exceeds the cut, a quality growing stock might 
be built up which could meet the present day demands. Because the 1938 blowdown hit hardest 
in the more mature timber it will take a longer time to build up this quality growing stock. 


and a study of the trends in lumbering in 

New Hampshire have brought out some in- 
teresting facts. From the time of earliest set- 
tlement the woods have been a constant source 
of fuelwood and building materials. At first, 
land was cleared for farms, later the forests 
were cut over for the softwoods which were 
floated to the ports for export or shipbuilding. 
With the advent of the sawmill and especially 
the portable mill more and more of the area 
was cut until now only a small percentage of 
the accessible land has not been heavily cut. 
The production of lumber reached a peak in 
1907 and from then declined steadily until 1932. 
Since then it has been increasing but is still less 
than 223 million board feet which was the aver- 
age annual cut for the so-called normal period 
from 1925 to 1929, 

Besides being a valuable resource in them- 
selves the forests contribute to the industrial 
activity of the state. The wood-using indus- 
tries are exceeded in importance only by the 
leather and textile industries with which they 
are compared in Figure 1. The fact that the 
wages paid are virtually equivalent to the value 
added by manufacture, and value of product in- 
dicates that little is left for the raw product 
ie., stumpage and that the profit from timber 
growing and operating must be low. These fac- 
tors are of vital concern to timberland owners 
since the success of forestry or the planned use 
of timberlands will depend upon the well being 
of these industries. 

Shipbuilding was the first industry to demand 
any large volume of forest products. Later the 
wooden box and lumber industries were the lead- 
ers in the consumption of softwoods and fur- 
niture manufacturers used most of the hardwood 
lumber. At present the pulp mills make the 
biggest demands on the forests. 

Wood has largely been replaced in ship build- 
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ing although there is some demand for oak 
timbers or spruce spars for fishing vessels. The 
use of wooden containers was reduced by the de- 
velopment of lighter and cheaper cardboard car- 
tons. The furniture and lumber manufacturers 
have found it impossible to get the quality of 
timber close enough to the plant so they import 
sawn lumber for furniture construction and the 
retail trade. 

The forests of New Hampshire are capable of 
producing the material required by the wood- 
using industries and even now the estimated an- 
nual increment is believed to be more than the 
volume cut. But if this wood is to be of great- 
est value the products grown must be those 
which the industries can use. In the past lum- 
bering has culled the forests to such an extent 
that there is little timber of any quality left as 
the basis for a new stand. In the northern part 
of the state beech, birch, maple, spruce, and fir 
are the chief species. These are all used for 
pulp even when they could be used more eco- 
nomically for other purposes. In the southern 
part of the state where the important species 
are white pine, hemlock, and red oak and other 
hardwoods, the situation is even worse. Most 
of the pine material goes to box shops and these 
concerns expect to get the “better than box” 
grade along with the box lumber. There is 
little effort to separate out the quality material 
for special uses or to increase its growth in the 
forest stands. 

The present outlets for timber can be put into 
about five groups: first, fuelwood; second, pulp- 
wood; third, box manufacture; fourth, whole- 
sale lumber; and fifth, the outlets for small 
amounts of various species to several types of 
wood-using plants. 

The first outlet always has and always will ex- 
ist. However, there is an opportunity to in- 
crease the returns by better marketing and by 
improving the quality of future increment by 
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more selective cutting. The demand for quality 
cleft wood is somewhat limited but it is fre- 
quently the most profitable form of utilization. 
Mixed ungraded hardwood is the mainstay of the 
fuelwood market but at times there is an excess 
of such wood cut and prices are low. Often 
trees that would produce quality logs are cut 
prematurely for this class of fuelwood. Other 
than that used by woodland owners the chief 
consumers of fuelwood are the urban wood deal- 
ers and brick yards. It is estimated that the 
fuelwood cut in New Hampshire in 1937 amount- 
ed to over 300,000 cords. 


The comparative value of wood for the manu- 
facture of pulp has been fairly well maintained 
although some of the industries have been in 
financial difficulties. One advantage of this 
product is that the producer can get more value 
into it by cutting and peeling than into logs. 
This should be an expanding outlet as the de- 
mand for cellulose products increases. and one 
which should be able to utilize poorer quality 
wood. Most of the 282,000 cords of boltwood 
cut in 1937 was used for pulp. 


Since the war the market for pine boxes has 
been very poor. As box manufacture continues 
to be the principal use for native pine in the 
southern part of the state it has a great in- 
fluence on the profitable handling of woodlands. 
The use of wooden containers will probably never 
regain its former place hence a new use must 
be found for this grade of pine or something 
else must be grown in its place if the land is to 
be used to advantage. Nearly 40 million board 
feet of New Hampshire lumber was used for 
the manufacture of wooden containers in 1937. 

The production of construction lumber in 
wholesale amounts is coming back to this section, 
but since timber of good enough quality is scat- 
tered and since western lumber is still cheap the 
outlet will probably develop slowly. Mills of this 
type used about 30 million feet in 1937. 


The small mills, many of which have been run- 
ning for nearly a century, offer outlets for small 
quantities of logs. Usually they do custom saw- 
ing as well. Among the products of these mills 
are lumber for local use, handles, toys, turnings. 
baskets, crutches, and novelties and specialties 
of almost every description. Many are run by 
water power, have few employees and most of 
them use only 100 to 200 M bd. ft. per year. 
They have several advantages, including low 
overhead, closeness to timber supply, and free- 
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dom from labor troubles. Some mills in this 
category have recently been abandoned mainly 
because the initiative to run them was lacking; 
in most eases those that have been running were 
not so badly depressed by hard times as were 
the larger concerns. In 1937 these mills used 
over 30 million board feet of logs. 


Nearly all the lumbering practices have tend- 
ed to make the forests less and less productive 
and therefore the industries ultimately less and 
less successful. At present there are 4,559,650 
acres in New Hampshire classed as forest land 
which have a valuation of about 95 million dol- 
lars. Most of the valuable timber is in the 
spruce and northern hardwood region north of 
the lakes district. The stand of timber here is 
fair and a few virgin areas exist. The propor- 
tion of land in forest in the southern part of 
the state is almost equally great, but the original 
stands have been removed and the second growth 
has been cut in most places leaving a variety of 
concitions, mainly immature stands of white 
pine and mixtures of sprout hardwoods in which 
red oak, maple, basswood, and ash are the better 
species. 


In the northern region logging generally re- 
moves only the better hardwoods, spruce, and 
fir. Clear-cutting even on pulp operations is 
rare because the cull factor is still nigh. In 
the southern region so-called “clear-cutting” is 
frequently practiced. This consists in cutting 
everything that wil! make a log 8 or 10 feet long 
and 6 inches in diameter at the top; following 
the logging, cordwood is often cut, which re- 
moves the best but not all of the remaining hard- 
wood trees. The residual stand of broken and 
deformed trees then develops into wolf trees 
over the new crop of sprouts and seedlings. 


The problem of handling the forests hinges 
around economical utilization of poor quality 
wood which has resulted from such repeated 
cullings. The practice of cutting everything as 
soon as it is salable is not a very constructive 
one. The development of permanent mills which 
would buy logs or stumpage regularly might en- 
courage more conservative practices. Use of 
poorer grade softwoods for boxes, etc., and of the 
poorer hardwoods for fuel must be increased be- 
fore the forest growing stock can be brought 
up to the volume and quality that it ought to be. 
This will involve light selection cuttings to re- 
move inferior trees and to improve the general 
quality and growth. Such a procedure will be 
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followed only if reliable markets exist, and the 
wisdom of conserving promising young timber 
is realized. 

Besides the marketing possibilities the type of 
ownership will influence the policy of forest man- 
agement. Very little land is held primarily for 
its timber producing capacity. Some of the for- 
est areas are owned as parts of farms, summer 
homes, or estates, some as speculative ventures, 
some for the recreational value and others for 
the protection they give to game or water or for 
the value of minerals, etc. Lumbermen as a 
rule buy lots and keep them until markets are 
good enough to make logging them worth-while, 
after which they abandon or sell them for prac- 
tically nothing, which (considering the cost of 
getting a new crop of trees established and pay- 
ing the taxes until the crop is mature) is more 
than they are worth. Part of any program to 
help the forest industries or forest management 
will be to encourage owners to appreciate the 
possible value of their lands for timber pro- 
duction and to show them how this value can 
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Fig. 1—Comparison of the textile, leather, and lumber 
industries of New Hampshire. 
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supplement other values. The public forests 
should be actual demonstrations of the har- 
monious use of forest lands to obtain the opti- 
mum values. The White Mountain National For- 
est and some of the state and town forests are 
now successful examples of this but more of 
them should be managed more actively with 
timber production as the major consideration. 


Two possibilities suggest themselves for deal- 
ing with the lumber situation in New Hampshire. 
One is to have a large efficiently operated mill 
in each county or district; the other is to have a 
large number of small mills scattered through- 
out the state. In either case management could 
be cooperative or individual. 


The large type of mill is encouraged by the 
development of truck logging and savings re- 
sulting from large scale production. In this case 
also much more can be done in the line of grad- 
ing and close utilization. A sawmill and box 
or cooperage shop can be run conjunctively. 


The large mill for each district should come 
in the future when the forest growing stock has 
been built up to a point where there is an allow- 
able annual cut of 5 to 10 million bd. ft. with- 
in a 15 mile radius. The market for wholesale 
lots of New Hampshire lumber is uncertain and 
at present the lower grades and box boards make 
such a high proportion of the cut that the pre- 
mium on the quality lumber cannot make up 
for the losses on the poor grades. There is still 
the danger of these mills cutting themselves 
out of quality if not quantity. However, with 
the return of northeastern lumber upon markets 
now monopolized by western and southern spe- 
cies, such mills ought to supply the lumber most 
economically. Large mills are suited to condi- 
tions in the northern part of the state where the 
timber is available. Pulp mills answer the need 
to some extent but the potential value of the 
better material is not always realized. Only 
rarely are better logs saved for lumber or veneer. 

Under the present conditions, especially in 
southern New Hampshire, of isolated mature 
timber, rough topography, and comparatively 
poor transportation systems it seems that scat- 
tered small industries are the solution to the 
lumbering problem. 

The small mills are well suited to the present 
conditions. They can produce native lumber 
for local use in competition with that shipped 
in from the South or West. They are able to 
produce a variety of products so that the market 
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for any one of them need never be flooded. 
They employ local labor in seasons when other 
work is short. They can change the type of 
product without excessive cost or scrapping of ex- 
pensive equipment. Often they can utilize water 
power which would be inadequate for larger 
mills or other industries. 

The future success of forestry and lumbering 
industries in New Hampshire depends upon: 1. 
Developing means of utilizing poor quality tim- 


791 


ber. 2. Cutting the poorest timber first in or- 
der to increase quality increment. 3. Maintain- 
ing small local industries which use small 
amounts of native lumber until larger demands 
can be supplied. 4. Gradually increasing the 
merchantable portion of the forest growing stock. 
5. Developing mills which will consume most 
economically the annual growth when the for- 
ests reach more normal stocking. 6. Utilizing 

all the values of wooded areas. 


SUSTAINED YIELD AND TAXES 
By T. H. CRAWSHAW anp A. B. RECKNAGEL! 


Taxes, sustained yield, and the weather are subjects widely discussed, but too often not in connec- 
tion with specific areas. In this article the authors give costs and returns for two typical tracts of 
timber in the Adirondack Mountains of New York and present their view on taxation policy in 


relation to permanent forest practice. 


chief of the U. S. Forest Service, states that 

“Timberland taxation is a problem primarily 
within the jurisdiction of state and local govern- 
ments. It may be assumed that they and owners 
of forest lands will best be protected by taxation 
so applied as to encourage building up and main- 
taining forest productivity and continuous re- 
turns.” He goes on to show that “One difficulty 
in getting such taxation lies in the widespread 
policy of quick liquidation.” 

Two examples of sustained yield management 
policy which has not contemplated quick liquida- 
tion will be cited. Located in the central Adiron- 
dack region of New York State, they have been 
under forest management for a long period. The 
history of these two areas, which for convenience 
will be called areas A and B, is shown in Tables 
1 and 2, respectively. These tables offer positive 
proof that not only no liquidation has been prac- 
ticed in the past, but that, as a result of sustained 
yield management for over thirty years, they con- 
tain an ample growing stock which is continu- 
ously producing valuable timber. 

Mr. Silcox next states, “So far, taxing agen- 
cies have been inclined to get while the getting 
was good. This has too often resulted in distress 
both to owners and to the public.” No one will 
disagree with him in this conclusion. As a mat- 


|: his annual report for 1938, F. A. Silcox,? 


‘Members, New York Section, Society of American 
Foresters, Committee on Taxation and Insurance. 

2Silcox, F. A. Report of the chief of the U. S. Forest 
Service for the year ending June 30, 1938. U.S. Dept. 
Agrig. 1938. 


Can sustained yield solve the tax problem? 


ter of fact in the case of six towns in the central 
and northern part of New York State, four of 
which are typical forest areas and two of which 
are preponderantly agricultural, it is estimated 
that the tax authorities have indeed been “getting 
while the getting was good.” The statistics, con- 
tained in Table 3, are very illuminating and will 
be referred to again. 

In this connection, Figure 1 demonstrates 
graphically the rising cost of taxes on area B and 
is positive proof that the taxing authorities are in- 
clined to place the burden, in an increasing mea- 
sure, on timberland irrespective of whether such 
burden can be born equitably. The authors know 
of flagrant instances where assessed values, too, 
have been jumped by the assessors to meet the 
need for increased tax revenue. 

Mr. Silcox next raises the point that “Equitable 
solution of forest land tax problems depends on 
private owners acting in conformity with the na- 
tion’s forest policy.” It would seem that the own- 
ers of areas A and B have indeed been acting in 
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Fig. 1—The rising cost of taxes per acre from 1908 io 
1938 on 18,102 acres of timberland in the central Adiron- 
dack region of New York State. 
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Tape 1.—SusTAINED YIELD MANAGEMENT OF AREA 
A (24,630 AcREs) , 
Tax Costs of Forest Land in Continuous Private 
Ownership 

For the period 1906 through 1938, $196,426.96 in taxes 
was paid under sustained yield management. The 
amount and stumpage value of material cut during 
these years was as follows (to nearest M): 


Species Volume! Value per M° Total value 
Mit. b.m. ee ~ 
Spruce... 59,763 $4.81 $287,459 
Fislock Lege Oo Ee 151654 4.81 75,198 
Rincme eee eel 108 7.56 8,376 
(Gedarie a= 223% 146 4.81 701 
Hardwood —. 20 5.00 102 
Total ego Wave A. $371,836 


In 1938 the growing stock (of peeled 
spruce and fir, 5 inches d.b.h. and up) 
WAS pe en ee ek ee a A in 

With a c.a.i. of 2.38 percent for 30 years 
(the cutting cycle), in 1969 the grow- 
ANS EStOCKs will lWh Cemeeee ee eae eee ene 
Total increment in 30 years —__- 


79,322 cords 


160,638 cords 
81,316 cords 


The annual tax costs on the 24,630 acres as of 1938 
are $12,863.31, or $.522 per acre. If these continue at 
that level during the years 1939 to 1969, taxes will ag- 
gregate $385,899.30. 

Cutting only the growth, 81,316 cords, in 1969, would 
cost a total of $385,899.30 in taxes which are equiva- 
lent to $4.746 per cord. 


Yearly Average Per Acre Costs of Managed Forest Area 
Under Sustained Yield. 
1. Administration, which includes administrative 
forestry department, and accounting depart- 
ment, surveying, research and cultural measure 
expenses, association dues, donations, and gen- 


LAIGEXD CNSE pee ewe et AON Ss eee te Pee ne ee Piel) 
PD uINeD PLEVEN ONG oe oe eee oe ee O01 
Se Notalee aes $ .16 


Cost per acre of administration and fire pre- 
VETEON Me OF 50 py,GAl'S) 1 ee epee oe 
Cost of administration and fire prevention for 
ASAD SHES OS CU ici $118,224. 
Applying these administration and fire pre- 
vention costs to the pulpwood grown in 30 
years (81,316 cords), the cost per cord pro- 


CUCE CRS wen mre ar, ee Schl Pete Ls $1.454 
Tax cost per cord for the 30 years is. 4.746 
Total cost per cord as of 1969. $6.200 


Which is higher by 20 cents a cord than any recorded 
pulpwood sales in the central Adirondack region. 

In the event that sustained yield management were 
abandoned and complete liquidation resulted in cutting 
all the softwood in 1969 (160,638 cords), the total cost 
would be $3.138 per cord. 

Because the property as a whole is managed on an 
annual yield basis, the above figures purposely omit all 
interest charges and rental value of land. Administra- 
tion and fire prevention costs are low due to the large 
scale operations of the owners. 


*Present forest management on the area is for pulp- 
wood primarily which will explain the transition from 
M feet of saw timber to cords. 

*Values from Steer, H. B. Stumpage prices of privately 
owned timber in the United States, U. S. Dept. Agric. 
Tech. Bull. 626. 1938. 
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TaBLE 2.—SuSTAINED YIELD MANAGEMENT OF AREA B 
(18,102 Acres) 
Tax Costs of Forest Land in Continuous Private 
Ownership. 


For the period 1908 through 1938, $164,433.18 in taxes 
was paid under sustained yield management. The 
amount and actual stumpage value of material cut dur- 
ing these years was as follows (to nearest M): 


Species Volume Value per M* Total value 
M ft. b.m. 
Sprucé 742.2 nes 47,764 $5.578 $266,438 
Hemlock =e 6,201 5.859 36,329 
Pine?s2 4 e164 8.239 26,067 
Cedars eae eae 8 sy 4.50 36 
Hardwood _..___ 3,533 * 3,921 13,854 
Totals see 60,670 $342,724 


In 1938 the growing stock (of peeled 
spruce and fir 5 inches d.b.h. and up) 
Was'/ 25. SG Se oe, oe ee 

With a c.a.i. of 2.38 percent for 30 years 
(the cutting cycle) in 1969 the growing 
stock willbe == ae 

Total increment in 30 years. 


64,815 cords 


131,260 cords 
66,445 cords 


The annual tax costs on the 18,102 acres as of 1938 
are $9,918.19, or $548 per acre. If these continue 
at that level during the years 1939 to 1969, taxes will ag- 
gregate $297,545.70. 


Cutting only the growth, 66,445 cords, in 
1969, would cost a total of $297,545.70 
in taxes which are equivalent to _____ $4.478 per cord 


Yearly Average Per Acre Costs of Managed Forest Area 
Under Sustained Yield. 
1. Administration, which includes administrative, 
forestry department, and accounting depart- 
ment, surveying, research and cultural measure 
expenses, association dues, donations, and gen- 


eral expense’ te ee $ .15 
2. Viretprevention™ 2 =e =. ae eee ee 01 
Lota] y= sinew rae $ .16 


Cost per acre of administration and fire pre- 
Venton ono On years ema eesan nnn 
Cost of administration and fire prevention for 
IS 1O2sa crest tors sO) years ==aeeae ae 86,890 
Applying these administration and fire preven- 
tion costs to the pulpwood grown in 30 years 
(66,445 cords), the cost per cord produced is $1.308 
Notaltaxtcost tor 30 years =. samen 4.478 


Total cost per cord as of 1969. _ 


Which is within 22 cents a cord of the highest re- 
corded pulpwood sale in the central Adirondack re- 
gion. 

In the event that sustained yield management were 
abandoned and complete liquidation resulted in cut- 
ting all the softwood in 1969 (131,260 cords), the 
total costs would be $2.929 per cord. 

The above figures purposely omit all interest charges 
and rental value of land; administration and fire pre- 
vention costs are low due to the large scale operations 
of the owners. 


Values from Steer, H. B. Stumpage prices of pri- 
vately owned timber in the United States. U. S. Dept.. 
Agric. Tech. Bull. 626. 1938. 
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conformity with the nation’s forest policy. An 
examination of the statistics in Tables 1 and 2 
shows that the growing stock under continuous 
forest management will produce at the end of 30 
years some 80,000 cords, or 3.302 cords per acre 
on the average for area A, and some 66,000 
cords, or 3.671 cords per acre for area B. To do 
this successfully involves in both cases an invest- 
ment by the owners of approximately 15 cents 
per acre for administration and an additional | 
cent per acre for fire prevention, or a total of 16 
cents annually. Although this sum may not seem 
large, it will aggregate in the 30 years before the 
crop matures $4.80 per acre, or a total, as shown 
in Tables 1 and 2, amounting to a large sum. 
When the cost of administration and fire pre- 
vention is added to the tax cost, it becomes evi- 
dent that the total exceeds what may reasonably 
be expected in the way of return from the sale 
of timber at the time of harvesting. 

For example, on area A the cost, at the end of 
the cutting cycle or in 1969, will be $6.20 per 
cord, which is more than has ever been obtained 
in any sale of record in the Adirondack region. 
On area B the cost will be almost as much, $5.79. 

Evidently, therefore, mere conformity to the 
nation’s forest policy by the practice of sustained 
yield will not result, in the case of these owners, 
in an equitable solution of their forest tax prob- 
lems. 

Before passing to the next point in Mr. Sil- 
cox’s report it is well to point out that even liqui- 
dation of the two areas would involve high costs: 
$3.14 per cord in the case of area A and $2.93 
per cord in the case of area B. When current 
prices of pulpwood in the Northeast are consid- 
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ered, it would seem that liquidation as such holds 
out little promise of relief. This entirely aside 
from the disastrous effect on the national econ- 
omy. 

Finally, Mr. Silcox states that “It is inconceiv- 
able that owners who approach state and county 
authorities with a workable plan for sustained 
yield forest management and who convince those 
authorities that they can and will operate on such 
a basis should not get a square deal.” It is un- 
fortunately true that the assurance of a “square 
deal” is by no means so easily attained as the 
Chief Forester seems to think. Reference to Ta- 
ble 3 will show that, in the case of the forest 
towns, the taxes have been piled up far beyond 
what is either necessary or bearable in the ab- 
sence of corresponding service rendered. It is 
fair to ask, ‘Why should a purely farming com- 
munity be able to govern 1,452 people at a yearly 
cost of $15,900 and a forest community of 437 
people spend $35,500 a year for government?” 
Perhaps the answer is found in the inherent con- 
viction of many tax assessors that all timber is a 
wasting asset and that the taxes thereon should 
be levied while the timber is still available, or 
perhaps there are other reasons. 

It is not the purpose of this article to suggest 
how needed reform can be accomplished. The 
situation on its own merits shows that there must 
be greater care on the part of the tax officials in 
assessing property at its fair market value. This 
is the first necessary step. 

The second and equally important step is in 
controlling expenditures so that there will not be 
the extravagant outlay from areas which cannot 
afford them and for purposes which are not justi- 


TABLE 3.—COMPARATIVE VALUATIONS OF Four REPRESENTATIVE ForEST AND Two Farm Towns’ IN 
NortHERN NEw YorK STATE (1937) 


Forest Towns 


Ht, De 
lpeeNvearint acres se == 150,355 103,644 
Dao pulationees = eee 437 567 
3. Assessed Values” 
ay sand only = _ $544,899 $419,361 
b. Land and improve- 
ANE N bey ee $676,044 $519,901 
4. Ratio of assessed value 
tofullivalues2 == 64 69 
5. General property taxes 
(Aggregate) -- $67,221 $49,015 
6. Rate of tax per $1 of 
assessed value. 0994 0942 


Farm Towns 

ah 4, By 6. 
253,698 162,614 42,996 34,481 
1,038 1,120 5512 1,452 
$1,866.250 $1,406,357 $1,024,700 $297,670 
$3,125,103 $1,784,292 $4,612,324 $842,247 
55 40 76 64 
$206,586 $102,104 $116,477 $39,641 
.0661 0572 0252 0470 


The above four forest towns represent towns where chief source of revenue is from taxes on forest properties, 
and the two farm towns are representative of preponderantly agricultural areas. 
State of New York, annual revort of state tax commission, 1937. Legislative document (1938), No. 11. J. B. 


Lyon Co., Albany, N. Y. p. 373. 1938. 
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TABLE 4.—EXPENDITURES IN REPRESENTATIVE FOREST AND 
Farm Towns In Nortuern New York State (1937) 
(These are the same towns as in Table 3) 


Forest Cost of government” 2 

towns Population Total® Per capita 
ile 437 $35,500 $81.24 
De 567 28,900 50.97 
3 1,038 76,000 Tease 
4. 1,120 34,500 30.80 

Farm towns 

Be Broil 56,900 10.32 
6. 1.452 15.900 10.95 


‘Cost of government includes compensation, fees, and 
expenses of supervisor, town councilmen, town clerk, 
justices of the peace, assessors, receiver of taxes, town 
attorney, town hall expenses, rent of rooms, advertising, 
printing, election expenses, bond issue expenses, and in- 
surance. It also includes protection of persons and prop- 
erty, conservation of health, sanitation, highways, public 
welfare, emergency relief, library, recreation, cemeteries 
and interest on temporary loans. 

*State of New York, Special Report of state comp- 
troller on municipal accounts. Legislative Document 
(1938) No. 13. J. B. Lyon Co., Albany, N. Y. p. 358. 
1938. 

*To nearest $100. 


fied. Table 4 gives figures for six forest and 
agricultural towns in the area under considera- 
tion, showing the expenditures for general gov- 
ernment. Other statistics are available showing 
the high cost per pupil in the schools of the four 
first towns—costs at almost collegiate levels. 

No one will quarrel with the need for educa- 
tion, and all reasonable care should be given so 
that the standards of education and of transpor- 
tation are observed in towns preponderantly for- 
est as well as in towns preponderantly agricul- 
tural. However, it is obviously out of line when 
a farming community can conduct its affairs so 
much more economically than a forest commu- 
nity and when the tax rate and the per capita ex- 
penditures are so much lower in the farm commu- 
nity than in the forest community. 

In conclusion, if sustained yield management 
of forests is not ic be penalized and enforced 
liquidation avoided, there must be immediate tax 
relief. Unanswered by Mr. Silcox remains the 
question, “How can a square deal come to pass 
while forest land taxes are mounting?” Perhaps 
the answer will be found in a genuine attempt to 
practice economy. This will go far towards re- 
ducing expenditures, but it alone will not suffice. 
The assessing of forest property at its fair market 
value is not adequately covered in procedure un- 
der the tax law. There is need for further study 
based on the experience of private owners who 
have been practicing forest management for 
many decades. 
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Nothing has been said in this article as to the 
intangible values which are being maintained on 
areas, such as those cited, due to sustained yield 
management. It is demonstrably true that these 
intangible values far exceed any values in dollars 
and cents which accrue to the general public 
from the taxes themselves. 

After all, when the part which forests play in 
controlling floods, in preventing erosion, in con- 
serving moisture, and in maintaining wildlife, 
and when all the other multiple values of an ade- 
quate timber supply are taken into consideration, 
it is evident that it is clearly to the interest of the 
public not to lose forest values which are main- 
tained and increased through the practice of sus- 
tained yield management on private timberland, 
but to assist the owner in his efforts to perpetuate 
the forest resource. 


Dear PRoressor RECKNAGEL: 


Thanks for your letter of April 7, and for copy 
of “Sustained Yield and Taxes.” 

It’s an interesting paper and presents, it seems 
to me, a good argument for reduction of taxes 
and—from the viewpoint of the owner of Tracts 
A and B, at least—for reduction also in costs. 
volume, and perhaps character of local govern- 
ment. Frankly, though, I don’t see that the ex- 
amples referred to have much connection with the 
excerpts quoted from my annual report. 

I know personally of a number of owners who 
have gotten a square deal under the circum- 
stances to which my report refers, but I’m not. of 
course, naive enough to believe that such a deal 
will drop into the lap of any one owner, or every 
owner, merely because he is complying with the 
nation’s forest policy. Neither, I am sure, do 
you. Nor—from your paper—is liquidation the 
answer with respect to these two tracts, at least. 
So what? 

One answer is to revise current general prac- 
tices with respect to taxation of forest lands, of 
course. And—although there may be exceptions. 
including Tracts A and B—I still believe that 
conformity by owners with the nation’s forest 
policy will, by and large, help secure “equitable 
solution” of the tax problem. 

Ihave no disposition to quarrel with you about 
the showing with respect to Tracts A and B, and 
the desirability of tax adjustments there. I can’t 
help but wonder, however, if consideration should 
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not be given to certain points not discussed in 
your paper. 

You speak, for example, of a ceiling of $3 per 
cord for current stumpage prices for pulpwood. 
According to Steer’s bulletin—to which you re- 
fer—there is no close correlation between stump- 
age prices and the real worth of stumpage. I 
wonder if the raw material on these tracts has 
ever been evaluated in terms of the values of the 
finished product to the company? Isn’t this— 
rather than going price for stumpage—what 
really counts? 

I also wonder if the company can get an as- 
sured future supply of pulpwood for less than 
what it is now costing on Tracts A and B? If so, 
it may be poor business to hang onto these tracts 
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under present tax conditions. If not, it may be 
good business. In other words, stumpage on 
these tracts may be worth more than the current 
ceiling, even though it’s only $3 per cord. 

It seems to me points like these may well have 
a very definite bearing on the company’s policy 
with respect to Tracts A and B. In fact answers 
to them might well indicate that the company is 
justified in continuing sustained yield manage- 
ment in face of the present tax situation, and even 
though that situation might not change. 

Thanks again for your letter and for your 
manuscript. I appreciate your thoughtfulness 
in sending them to me. 

EAS Sincox: 
Chief, Forest Service. 


Cost oF PLANTING A TREE On PLains UNDER 6 CENTS 


HE entire cost to the federal government of this year’s planting of field wind- 
breaks in the Prairie States Forestry Project is being kept to about 5%4 cents a 


| tree or shrub, the U. S. Forest Service reports. 


More than 42,000,000 trees in 


4,500 miles of windbreaks were planted in 1939. This cost includes investments in 
and depreciation of equipment, seed collection, rodent control, and planting and care 
of about 70,000,000 seedlings and transplants now growing in nursery beds. 

The government supplies the trees, labor, and supervision, and farmers invest 
an equal amount by furnishing the land, fencing material, and labor in preparing 
the land and cultivating the young trees during the first few years of growth. 

Cost of the prairie tree planting work is carried by W.P.A. funds and all labor 


is furnished from W.P.A. relief rolls. 
by the Forest Service. 


Technical and administrative supervision is 


The 1939 plantings brought the total since 1935 to more than 127,000,000 trees 
in over 11,000 miles of field windbreaks on 20,000 farms in eastern counties of the 
Dakotas, central and western Nebraska, central Kansas and Oklahoma, and the Texas 


panhandle. 


THE EFFECT OF LENGTH OF DAY ON THE HEIGHT GROWTH OF 
CERTAIN FOREST TREE SEEDLINGS 


By JOSEPH R. JESTER! anp PAUL J. KRAMER* 


Although considerable experimental work has been done on the effect of length of day on the 
growth, flowering, and fruiting of agricultural and horticultural plants, comparatively little work 
has been done on the effect of length of day on forest trees. The results reported here of work done 


at Duke University have important technical implications. 


For instance, they show that slash 


pine, shortleaf pine, jack pine, and beech can be thrown out of their normal growing rhythm by 
long days; but the normal period of growth of other species such as chestnut oak and southern, 
red oak is not readily changed. 


perature is the most important factor in de- 

termining the length of the growing period 
of many plants. The results of certain recent 
investigations, however, indicate that length of 
day or photoperiod may be equally important. 
An investigation was therefore conducted of the 
effects of various lengths of day on the length of 
growing season and height growth of several 
species of trees.? Four coniferous species of 
different geographical distribution were chosen 
to determine whether trees from northern and 
southern latitudes having different lengths of day 
during the growing season would react to va- 
rious photoperiods in the same manner. Conif- 
erous species investigated ‘were Norway pine 
(Pinus resinosa Ait.) and jack pine (P. bank- 
stana Lamb) which have a northern range, short- 
leaf pine (P. echinata Mill.), which is interme- 
diate in range, and slash pine (P. caribaea More- 
let) which has a southern range; deciduous spe- 
cies included chestnut oak (Quercus montana 
Willd.), southern red oak (Q. rubra L.), black 
locust (Robinia pseudoacacia L.), beech (Fagus 
grandifolia Ehrb.). and red maple (Acer rub- 
rum L.). 

Garner and Allard (5, 6), Laurie and Poesch 
(13) and others have shown that the time of 
flowering and fruiting. and amount and nature of 
vegetive growth of certain herbaceous species, 
were affected by different photoperiods. Ramaley 
(17), Gevorkiantz and Roe (7), Garner (4). and 


| T has been generally assumed that low tem- 


'U. S. Plant Introduction Garden, Glenn Dale, Md. 

"Department of Botany, Duke University, Durham, 

°*The writers wish to acknowledge the assistance of 
Dr. C. F. Korstian, dean of the School of Forestry, 
Duke University, in connection with this study; also 
the kind cooperation of C. H. Schaffer, assistant state 
forester of South Carolina, H. L. Shirley, Lake States 
Forest Experiment Station, and F. H. Claridge, of the 
North Carolina Department of Conservation and Devel- 
opment in supplying seeds of certain species used in 
this investigation. 


Hamner (8) have summarized the literature on 
this subject, consequently no complete review will 
be made. 

Klebs (10) reported that European species of 
ash, beech, oak, and hornbeam grew all winter 
under continuous light. Garner and Allard (6) 
working with apple, yellow poplar, box elder. 
winged sumac, and smooth sumac found that 
box elder grew better with a 10-hour day than 
with normal long midsummer days. By supple- 
menting daylight with electric light until mid- 
night, yellow poplar grew all winter, smooth su- 
mac made no growth but retained its leaves all 
winter, while the leaf fall of winged sumac was 
retarded only a few weeks. They concluded, 
therefore, that the photoperiod is probably im- 
portant in determining the beginning and end of 
the dormant period. Adams (1) reported that 
dormancy of sugar maple was not broken earlier 
by lengthened photoperiods. Moshkov (15, 16) 
reported that tree species from southern Russia. 
such as Robinia pseudoacacia and Salix baby- 
lonica L., when grown in Leningrad where the 
maximum length of day is 20 hours, continued to 
grow in the autumn until they were killed by 
frost, but by artificially shortening the photo- 
period dormancy could be brought on before 
frost. He found that the morphology of Robinia 
was altered by the length of the photoperiod. 
With short days it branched less, formed scales 
instead of thorns, and produced fewer pairs of 
leaflets. Bogdanov (2) also found that cold re- 
sistance and the length of growing period were 
affected by photoperiod. Gevorkiantz and Roe 
(7) concluded from Russian work that stem 
length, branching habit, leaf surface area, bud 
activity, leaf fall, and root development may be 
affected by the length of day. Matzke (14) found 
that Carolina poplar (Populus canadensis var. 
eugenei Schelle.), London plane (Platanus aceri- 
folia Willd.), sycamore (Platanus occidentalis 
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L.), and crack willow (Salix fragilis L.) growing 
near street lights retained their leaves later in the 
autumn but did not leaf earlier in the spring. 
Kramer (11) observed that potted seedlings of 
yellow poplar, black locust, red gum, northern 
red oak, post oak, white oak, loblolly pine, beech, 
and white and green ash became dormant as soon 
in a warm greenhouse as out-of-doors, although 
most species retained their leaves longer in the 
greenhouse. He found that all species, other than 
the ashes and red oak, made better height growth 
and grew later in the autumn when daylight was 
supplemented by artificial light to give a 1414- 
hour photoperiod. Red gum and yellow poplar 
grown with short day made less height growth 
and became dormant sooner than with normal 
day. He also found that with a 16-hour day yel- 
low poplar grew all winter, while red gum grew 
nearly all winter. Under continuous light both 
species grew all winter. Loblolly pine grew all 
winter with a 1414-hour day, but made better 
growth under a continuous light. In the same 
investigation Kramer found that resumption of 
growth following a dormant period was hastened 
in yellow poplar, beech, red gum, and red oak 
by additional light and was retarded by a photo- 
period shorter than normal. In a later investiga- 
tion Kramer (172) found that black locust and 
Abelia grandiflora exposed to electric lights out- 
of-doors grew until killed by frost. 


METHODS 


All seedlings used in this investigation were 
started from seed and were allowed to germinate 
in the part of the greenhouse allotted to them for 
photoperiod treatment. The slower germinating 
seeds were planted a month before the pine and 
black locust seeds in an attempt to get simultane- 
ous germination. Several pine seeds were planted 
in each 8-inch pot to assure two seedlings that 
could be carried through the entire observation 
period. The seeds of deciduous species were 
planted in 6-inch pots, but only one seedling was 
kept per pot. The seedlings for the out-of-doors 
experiments were started in the greenhouse and 
moved out-of-doors. 

‘The various photoperiods were started after the 
seed had germinated. Height growth was re- 
corded as soon as the seedlings appeared to be 
well established. These seedlings were grown in 
the greenhouse under four photoperiods: 

(1) Continuous day—obtained by supplement- 
ing daylight with artificial light. 

(2) Long day—obtained by supplementing 
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daylight with sufficient artificial light to obtain a 
15-hour photoperiod. 

(3) Normal day—varying in the latitude of 
Durham, N. C., from about 1414 to about 914 
hours. 

(4) Short day—obtained by screening the 
seedlings with black cloth that could be pulled 
over a frame constructed seven feet above the 
floor, thus making a light-tight compartment. 
This compartment was closed at 4:45 p.m. every 
day and opened the following morning at 8:15 
a.m., giving an 814-hour photoperiod, approxi- 
mating the shortest days of midwinter. 

Seedlings were grown out-of-doors under two 
photoperiods: 

(1) Normal day. 

(2) Long day—obtained by supplementing 
daylight with sufficient artificial light to obtain a 
15-hour photoperiod. 

The artificial light for both continuous and 
long day was provided by 100-watt, 115-volt light 
bulbs. The lights could be adjusted and were 
kept from two to three feet above the tops of the 
seedlings. The light intensity at the soil surface 
was about 20 foot-candles. The lights used for 
the long day were operated automatically by a 
time switch. 

The temperatures in the various parts of the 
greenhouse that were assigned to the several 
photoperiods varied slightly, but this variation 
between places was never over 2° C. The tem- 
perature of the places assigned to the outside 
photoperiods also varied, but the variation be- 
tween places never exceeded 3° C. The seedlings, 
both inside and outside the greenhouse, were 
watered several times a week to assure adequate 
soil moisture. 

Height growth of the seedlings was taken from 
the tops of the pots to make certain that all mea- 
surements would be taken from the same level. 
All heights are given in centimeters of growth 
from the top of the pot to the tip of the tallest 
shoot. Heights were taken and recorded at inter- 
vals of two weeks. The data for each treatment 
are based on measurements of ten to fifteen trees. 

The experiments extended over approximately 
two years, including parts of three growing sea- 
sons. The black locust seedlings were so large at 
the end of one year that they were discarded and 
a new series started from seed. The continuous 
day series was discontinued for all species at the 
end of the first year, and most of the plants were 
transferred to long day treatment. 
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An analysis of variance was made on these DiscussION 
data to separate the gross variation into the varia- 
tion between photoperiods and the variation with- 
in photoperiods. The significant variation be- 
tween photoperiods is that variation which is 
caused by the effect of the treatment, and which 


The results of this investigation indicate that 
there are significant differences in length of 
growing period and amount of height growth of 
some species, and that these differences are closely 


is therefore of greatest interest. The variation related to length of day. Inspection of Table 1 
within photoperiods is due to differences between shows that short days significantly retarded the 
trees of the same species and is therefore regard- height growth of black locust, slash pine, red ma- 
ed as error. Analyses of variation were made for ple, and chestnut oak, but not that of southern 
height growth of the first growth period, total red oak. Long days caused increased height 
height growth for the entire observation period, growth in black locust, slash pine, and red maple. 
length of growth periods, and length of dormant but did not significantly affect southern red oak, 
periods for species investigated. If a significant while chestnut oak made less growth with long 
difference appeared between the photoperiods, a day than with normal day. Out-of-doors, long 
t test was applied to test the significance of differ- day caused increased height growth in black lo- 
ences between individual photoperiods. The re- cust, red maple, southern red oak, and chestnut 
sults of the investigation are summarized in Table oak, but no significant difference in slash pine. 
1 and are shown graphically in Figures 1 to 7. Continuous light in the greenhouse caused black 
The graphs show the behavior of certain species locust, slash pine, red maple, and chestnut oak 
not included in Table 1. They also show the seedlings to make even more height growth than 
variation in length of growing season with vari- with long day, but did not significantly affect 
ous photoperiods. height growth of southern red oak. 


TABLE ]1.—SIGNIFICANT DIFFERENCES IN MEAN HetcutT GrowTH FOR ENTIRE OBSERVATION PERIOD' 


Photo- Short Normal Long Normal 
period Species day day day day 
inside inside inside outside 
c Black locust more 
Normal Slash pine more 
day Red maple more 
inside Southern red oak ns 
Chestnut oak more 
Black locust more more 
Long Slash pine more more 
day Red maple more more 
inside Southern red oak more ns 
Chestnut oak more less 
Black locust more ns less 
Normal Slash pine more more less 
day Red maple more more ns 
outside Southern red oak less less less 
Chestnut oak ns less less 
Black locust more more more more 
Long Slash pine more more less ns 
day Red maple more more more more 
outside Southern red oak more ns less more 
Chestnut oak more less ns more 
Legend 
less = signifi al iod indi i indi 
oat Sree less growth with the photoperiod indicated on the left than with that indicated over the ver- 
more = significantly more growth with the photoperiod indicated o i indi 
, n th 7 
ey en p e left than with that indicated over the 
ns = no significant difference in amount of growth. A difference is regarded as significant if the odds are 100 to 


1 against it resulting from chance. 


*These comparisons are based on one growin 


: g season for black locust, two growi i 
three growing seasons for the other species. : wiatibiec cceacen sO 
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It would be expected that a significantly length- 
ened growing season would be accompanied by a 
significant increase in height growth. This was 
true of all species investigated except slash pine 
out-of-doors which grew all winter, but which 
was soon overtaken in the spring by the normal- 
day trees. 


It is interesting to observe that the oaks did not 
behave the same indoors as out-of-doors. South- 
ern red oak, which did not have its growth in- 
creased by a lengthened day indoors, grew sig- 
nificantly more out-of-doors. Chestnut oak, 
which made less growth with long day than nor- 
mal day indoors, had its growth increased sig- 
nificantly when grown out-of-doors. This may 
have been partly caused by the fact that the tem- 
perature was usually higher in the greenhouse 
than out-of-doors. As shown most recently by 
Roberts and Struckmeyer (J9) variations in tem- 
perature may in some species considerably 
change the response to a given photoperiod. Fur- 
ther investigation of the oaks seems desirable 
since both species had very short growing sea- 
sons and measurements two weeks apart may not 
have been frequent enough to record small dif- 
ferences in length of their growing seasons. Gar- 
ner and Allard (6) found that a certain variety of 
apple grew more with short days than with long 
days. This may also have been caused partly by 
interaction between temperature and photoperiod. 
Kramer (11) found that white and green ash 
were not affected by variation in length of day. 
or, if so, that the proper combination of photo- 
period and temperature had not been tried. 

Beech, Norway pine, and jack pine grew all 
winter in the greenhouse with continuous day, 
but only jack pine grew all winter with long day. 
The mean height growth fell off considerably 
when continuous day was changed to long day 
(May 24, 1936). These results along with the 
failure to obtain the survival of beech, jack pine, 
and Norway pine grown with normal days and 
short days possibly may be explained by the in- 
ability of these seedlings to maintain a satisfac- 
tory respiration-photosynthesis ratio with tem- 
peratures that were much higher than those of 
their native habitat. Burns (3) in a discussion 
of minimum light requirements brought out the 
fact that the respiration-phyotosynthesis coefli- 
cient could be less than one, equal to one, or 
more than one, depending upon the amount of 
carbon dioxide produced in respiration in pro- 
portion to that used in photosynthesis. He there- 
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fore concluded that the respiration-photosynthesis 
coefficient would have to be less than one for a 
plant to survive and that this was affected by in- 
creases in light intensity if other factors remained 
constant. It seems possible that the northern 
species grown out of their range may have a 
respiration-photosynthesis coefficient that is great- 
er than one because of the disproportional in- 
crease of respiration over photosynthesis. The 
high night temperature of this region may have 
resulted in an excessive proportion of the prod- 
ucts of photosynthesis being used in respiration, 
leaving an insufficient quantity for growth. Fur- 
ther investigation of the respiration-photosynthe- 
sis coefficient of tree seedlings grown with vari- 
ous photoperiods should be useful in explaining 
the very interesting problem of why northern 
species moved South do not grow vigorously, 
even though they may survive. 


None of the morphological changes reported 
by Moshkov (15) were observed in these experi- 
ments. The trees which made more growth with 
long days or continuous light were merely larger 
than the controls, but not otherwise changed. 
They appeared to be just as sturdy and their leaf 
color was as good as in the normal day trees. No 
anatomical studies were made although they 
might yield interesting results. 

All the deciduous seedlings grown in the green- 
house retained their leaves several weeks longer 
than those grown outside with the same photo- 
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Fig. 1—Height growth of slash pine with various photo- 
periods. The continuous day trees were changed to long 
day in May 1936. 
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period. All but one red maple seedling grown 
with continuous light retained many of their 
leaves from the first growing period through the 
entire observation period. This one seedling, 
which was near a broken pane in the greenhouse, 
lost its leaves at the end of the first growing peri- 
od. It is possible that the cold air to which this 
seedling was exposed caused the formation of a 
more pronounced abscission layer. Red maple 
seedlings grown with long day outside lost their 
leaves much sooner than those grown inside with 
the same photoperiod, thus indicating that, while 
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Fig. 2—Height growth of four species of pine grown in 
the greenhouse with continuous light which was changed 


to long day in May. Seedlings of Norway and jack pine 
failed to survive with normal and short days. 
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temperature may not be the only factor in the 
formation of an abscission layer, it does play an 
important part. It would be interesting to in- 
vestigate other deciduous species that retain their 
leaves all winter in the greenhouse to see if vari- 
ous photoperiods would have any effect on their 
leaf fall. 

Although the data from these experiments, as 
shown in Figures 1 to 7, indicate that length of 
day seems to control the length of growing season 
of certain species of tree seedlings it should not 
be regarded as the direct cause or the only factor 
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Fig. 3.—Height growth of beech grown in the greenhouse 
with continuous and long day. Beech seedlings failed to 
survive with normal and short days. 
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Fig. 4.—Height growth of chestnut oak grown with various photoperiods. 
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Fig. 5——Height growth of southern red oak grown with various photoperiods. 
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Fig. 6—Height growth of red maple grown with various photoperiods. 
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involved. As pointed out earlier by Kramer (11), 
changes from the growing to the dormant condi- 
tion and vice versa, like other growth phenomena, 
are the direct result of changes in the internal 
physico-chemical processes and conditions of the 
protoplasm. Within the limits of the hereditary 
potentialities of any particular species such 
changes in internal processes and conditions may 
be brought about by one or several environ- 
mental factors acting singly or in combination. 
Among the factors which are known to affect the 
length of the growing season are variations in 
temperature, soil moisture, and the supply of 
mineral nutrients, especially nitrogen. Length of 
day seems more important than any other factor 
in some of the species investigated, but Roberts 
(18) and Roberts and Struckmeyer (19) have 
shown that even response to length of day can be 
modified by nitrogen supply and temperature. 

It seems that information concerning the re- 
sponses of tree species to various lengths of day 
may be useful in a number of ways. It may at 
least partly explain the latitudinal distribution of 
certain species as well as why different species 
growing in the same region have growing seasons 
of different lengths. Use of electric lights to 
lengthen the growing season and increase the 
amount of growth made by seedlings of certain 
species in the nursery might be practical in some 
circumstances. Growing (nondormant)  seed- 
lings of some species can also be made available 
in midwinter for teaching and research by length- 
ening the photoperiod with electric light. 


SUMMARY 


1. Black locust, slash pine, red maple, and 
southern red oak seedlings in the greenhouse 
made significantly more height growth with long 
day than with normal length of day. Chestnut 
oak made significantly less height growth with 
long day than with normal reais of day. 

2. Black locust, red maple, southern red oak, 
and chestnut oak seedlings out-of-doors made sig- 
nificantly more height growth with a 15-hour day 
than with normal lena of day. Slash pine out- 
of-doors grew during the entire winter with long 
day, but it did not maake significantly more height 
growth for the entire period than with see 
fencih of day. Black locust grew out-of-doors 
an killed by frost. 

3. Black locust, slash pine, red maple, and 
chestnut oak seedlings in the greenhouse made 
significantly more height growth with continuous 
light than with long dal Southern red oak 
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showed no significant increase in height growth 
with continuous light. 

4. With continuous light slash pine, Norway 
pine, jack pine, shortleaf pine, beech, red maple, 
and black locust grew all winter in the green- 
house. 

5. A significantly lengthened growing period 
was accompanied by a significant increase in 
height growth in all species investigated except 
elasit pine growing out-of-doors. 

6. Slash pine, red maple, black locust, and 
chestnut oak seedlings in the greenhouse made 
significantly less height gtowth with short day 
than with normal day. Southern red oak showed 
no significant difference. 
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Fig. 7—Height growth of black locust grown with va- 
rious photoperiods. 
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7. Beech, red maple, southern red oak, black 
locust, and chestnut oak, both inside and outside 
the greenhouse, retained their leaves longer with 
continuous and long day than with normal length 
of day. Red maple, grown with continuous day 
inside, retained most of its leaves from the first 
srowing period for the entire observation period 
of almost two years. There also was a tendency 
for all the deciduous species to retain their leaves 
longer in the greenhouse than outside. 

8. Beech, Norway pine, and jack pine, all of 
which are northern species, made better growth 
with continuous day than with long day, and 
were not successfully grown with normal or short 
days. 
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VARIATION IN RAINFALL OVER SHORT DISTANCES* 
AT THE CLOQUET FOREST EXPERIMENT STATION 


By T. SCHANTZ-HANSEN anv R. M. BROWN 


University of Minnesota 


In the older European forestry 


rainfall. Rain gauges were established in forests and in contiguous open areas. 
rainfall in the forests were interpreted as showing that forests increase rainfall. 
sis of the rainfall catches in the forest and in open areas in northern 


literature there are many references to the influence of forests on 


Higher catches of 
A statistical analy- 
Minnesota indicates that 


variations in rainfall as large as 30 or 40 percent, but still having no statistical significance, occur 
within short distances. Consequently, the older data on the influence of forests on rainfall should 
be used only with the greatest circumspection if indeed they should be.used at all. 


P TO the present time, little attention has 
is been given to variations in rainfall dur- 
ing the same storm over short distances 

in interpreting the results of silvicultural or other 
experiments involving the use of plots. Many 
studies have been made of the effect of elevation 
and type of gauge on the catch. Laskowski (7) 
showed that over a period of five years a gauge 
located on the ground at Topeka, Kansas, re- 
corded 9 percent more rainfall than a gauge lo- 
cated on the top of a six-story building only 
seventeen blocks away. Kadel (6) found that 
a gauge with a funnel 6 inches deep caught 1 1/6 
percent more rainfall than a gauge with a funnel 
2144 inches deep. Furthermore, the variation 
between the two gauges was greatly affected by 
wind velocity. He concluded, however, that 
the standard 8-inch gauge used at present is suf- 
ficiently accurate. Carter (2) at Lincoln, Ne- 
braska, showed that a delay in measuring rain- 
fall for even as much as twelve hours meant a 
total loss for the growing season of the equiva- 
lent of from 0.3 to 0.6 of an inch of precipitation. 
Although these illustrations show that differ- 
ences in elevation, type of gauge, and the time 
of reading introduce variations into the recorded 
catch, local variations in rainfall intensity dur- 
ing the same storm, however, may be partly re- 
sponsible for the differences obtained. For ex- 
ample, Humphrey (5) cites the work done in 
New South Wales by Musson, who studied the 
rainfall distribution over a mile-square area by 
means of 47 gauges located in the shape of a 
cross. In this study he found a variation of 
30 percent between gauges. In a somewhat 
similar experiment Humphrey studied the dis- 
tribution of rainfall at the Desert Laboratory in 


‘Published as Journal Series Paper 1450, University of 
Minnesota Agricultural Experiment Station. 
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Arizona by placing 24 gauges in 4 rows at 100- 
meter intervals. During a year’s observation, 
he found considerable variation between the 
gauges; but the variation was not consistent nor 
did it follow a definite pattern. The greatest 
variation occurred during heavy storms. 

The study of the microclimate is important 
not only in drawing conclusions from silvicul- 
tural, but also from protection, grazing, or other 
investigations based on sample plots. For ex- 
ample, because the various environmental fac- 
tors determine the rate of growth, the variations 
introduced into these factors by thinnings or 
other cultural operations must be known before 
reliable conclusions may be drawn. Rainfall is 
one of the most important of these environmental 
factors. Obviously, the quantity falling on a 
stand is not affected by any cultural operations, 
but the amount that actually reaches the ground 
and thus becomes available for growth may be 
affected considerably. Mitchell (8) found that 
78 percent of the rainfall reached the ground 
through a jack pine stand and 82 percent 
through a hemlock-hardwood stand. Further- 
more, he found that a larger percentage of the 
total rainfall reached the ground during heavier 
storms. Beal (1) in Canada reports that 60 per- 
cent of the rainfall reached the ground through 
a Norway and jack pine stand and 80 percent 
through a hardwood stand. These studies show 
that the character and density of the crown also 
have an appreciable effect upon the amount of 
rainfall reaching the ground. 

During the growing season of 1933 and 1934 
the changes in environmental factors after thin- 
ning jack pine were studied at the Cloquet For- 
est Experiment Station (4). One heavily thinned, 
one moderately thinned, and one unthinned 
stand were studied. 


Among other things, rainfall reaching the 


VARIATION IN RAINFALL 


ground was measured under each of the three 
crown canopies. These data are given in Table 
1. Theoretically, the amount reaching the 
ground should be least in the unthinned stand, 
slightly more in the moderately thinned, and 
greatest in the heavily thinned stand. 


Taste 1—Monrury PRECIPITATION REACHING THE 
GROUND UNDER JACK Pine oF Vartous DENSITIES 


Moderately Heavily 

Unthinned thinned thinned 

Month 1933 1934 1933 1934 1933 1934 
fuly ie igs. sas a 8999 1:70. 
August Ole 164 O72 eS ROS) 172, 
September 3.00) 92.11 3.38 - 2.28 Selo oa a 
otal ee 5.98 5.47 6.45 5.78 6.51 6.15 


Percentage of 
Unthinned 100 100 108 106 109 «+112 


Although the totals in Table 1 indicate that 
the rainfall reaching the ground increases with 
a decrease in crown density, are these differences 
large enough to warrant such a conclusion? To 
test whether these differences are larger than 
mere chance variations. Fisher’s (3) analvsis 
of variance was used. The results are given in 


Table 2. 


TABLE 2.—ANALYSIS OF VARIANCE 


Source of variation D.F. Mean square F 
Between thinnings —___ Y 0.063 2.4 
Between months : 2 32208 124.4 
Between years 1 BlS2 5 
Thinnings and years _ 2 004 l 
Months and year Z 1.008 38.8" 
BUrT OL Pe eee tee 8 .026 

Total 17 


Very highly significant. The value of F at the 5 per- 
cent level of significance is 4.5 and at the 1 percent 
level 8.6. 


As shown in this table, the variation from 
month to month and from year to year was 
statistically eliminated from the comparison be- 
tween thinnings. Since the value of F, 2.4, for 
between thinnings is much less than the value of 
F at the 5 percent level of significance, these 
differences are purely accident; and, in so far 
as these data are competent to show, the con- 
clusion cannot be drawn that the rainfall reach- 
ing the ground increased with the degree of 
thinning. 

Even though the heavily thinned stand showed 
12 percent more rainfall reaching the ground 
than the unthinned stand, it is not significant. 
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Individual storms showed considerable varia- 
tion from the theoretical trend. During 1933. 
23 storms of measurable precipitation occurred. 
In two storms the rainfall at all three stations 
was the same; in 12 the trends were normal, 
and in 9 they were abnormal. If the 2 storms 
with equal fall are considered abnormal, 50 per- 
cent of the storms did not show the expected 
trend. In 1934, data for 44 additional storms 
were obtained. Of these, two were equal at the 
three stations, 18 were normal, and 24 abnormal. 
No apparent explanation for this variation other 
than local variation suggests itself. 

Obviously, in order to interpret properly the 
differences in the rainfall reaching the ground 
in the thinning experiment, it is necessary to 
know whether the microclimate of the different 
plots varies by more than sampling differences. 
To check this, four rainfall stations were es- 
tablished in 1935. Two of these were located 
100 yards apart in the center of a 14-acre cleared 
field. The third station was located in the cen- 
ter of a four-acre cleared field two hundred 
yards from the fourth station, which was the 
regular U. S. Weather Bureau cooperative sta- 
tion. A 60-year old stand of jack pine is be- 
tween Stations III and IV. Stations III and IV 
are approximately a half-mile from Stations I 
and If. 

Standard U. S. Weather Bureau 8-inch gauges 
were used. The depth of the funnel was the 
same, thereby eliminating that source of varia- 
tion. Furthermore, all gauges were at the same 
distance above the ground, and at practically 
the same elevation. In order to eliminate any 
variation due to evaporation, the rainfall was 
measured immediately after each storm. Table 
3 gives the rainfall records for 22 storms that 
occurred during July. August, and September 
of 1935. 

These figures again show differences, but are 
they significant? Although by inspection it is 
obvious that the grand totals are not significant- 
ly different from a practical standpoint, the 
differences were tested by the analysis of vari- 
ance; and, as expected, turned out to be not sig- 
nificant. 

Had the differences in the thinning experi- 
ment turned out to be significant, it is likewise 
obvious that the foregoing test would have 
shown that all the plots were subjected to the 
same microclimate; and, therefore, the compari- 
sons and conclusions would have been 


valid. 


more 
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TapLE 3.—-PRECIPITATION RECORDED ON Four 
COMPARABLE STATIONS, 1935 
Station Station Station Station 
Date I Il III lV 
Inches Inches Inches Inches 

lulivoenl ee eee 1.13 1.16 AS elo 
a Aye Ss ee: 18 nig a2 az 
18 1.00 94. 1.00 96 
ish Coa 02 02 02 02 
19 Ye) 69 Aik fP 
27 1.83 1.79 1.80 1.80 
30 03 .03 02 03 
Motaletons july 4.91 4.80 4.81 4.75 
ANUee tee oll al 14 alle} 
Se, eee 09 .09 sil alle 
if Bane wel 49 50 48 49 
9 1.20 1.34 1.60 eZ 
ke ats eee 16 14 sl alli 
05 05 06 04 
2) eee en ee: 1a 1.20 1.20 1.19 
PEP SA Rae Setige .02 02 02 02 
DA teee aie ae a 1.06 1.07 1.08 1.07 
25 26 26 25 25 
DH fas dare cet ee 08 .08 06 05 
SOM ee 17 allet 15 14 
Total for Aug. ..... 4.90 5.04. 5.30 4.74 
Sept) 3i-- 39 a0) 38 38 
Dieses See e 1.04 1.00 1.01 96 
26 PI 26 24 24 
Total for Sept. — 1.66 1.61 1.63 1.58 
Total forthe season 11.47. 11.45 11.74 11.07 


Because the rainfall at these stations is not 
significantly different, some idea of the distribu- 
tion of the relative differences within the same 
storm can be obtained from these data. The 
distribution of these percentages, using Station 
I as a standard, is shown in Table 4. 

These rainfall figures show that within these 
22 storms, roughly 1% of the percentages ex- 
ceeded 10 percent; about 1/6 exceeded 20 per- 
cent; 1/7 were more than 30 percent; and 3 
percent were 40 percent or more. Most of these 
large percentage variations, however, represent 
actual differences that are of no practical sig- 
nificance; and in most cases they are large be- 
cause the rainfall is small. This distribution of 
percentages does show that since deviations as 
large as 30 or 40 percent that are not significant 
can be expected within short distances, it is 
hazardous to draw conclusions without statistical 
tests. Furthermore, it is likewise obvious that 
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Tapie 4.—DIstTRIBUTION OF RELATIVE DEVIATIONS' 


Percentage 
Deviation Number of differences of total 
Percent 

0— 5 38 57.6 
6—10 7 10.6 
11—15 5 7.6 
16—20— 5 7.6 
21—25 1 TES 
26—30 1 1.5 
31—35 6 Onl 
36—40 1 1.5 
41—45 2, 3.0 
Total 66°» 100.0 


If a table similar to Table 4 but based on a large 


number of storms were compiled by the Weather Bureau, | 


it could be used to test the significance of differences in 
rainfall. 


statistical tests of the microclimate should be 
included in the interpretation of data from sam- 
ple plots separated by even short distances. 
Eventually sufficient rainfall data of this type 
will be available for the Cloquet Station to show 
whether variations in microclimate can be dis- 
missed, or must be taken into consideration in 
the design of the experiments and in drawing 
conclusions from experimental plots. 
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PRELIMINARY YIELD TABLES FOR SELECTIVELY CUT STANDS 
OF PONDEROSA PINE IN THE BLACK HILLS 


By E. M. HORNIBROOK 


Rocky Mountain Forest and Range Experiment Station 


Preliminary yield tables have been prepared for the intensively used stands of ponderosa pine in the 


Black Hills of South Dakota and Wyoming. 


These tables are of interest for two major reasons: 


first, because they indicate approximate yields in a region known to many foresters as the scene 
of the first Forest Service timber sale and, second, because mensurationists will be interested in 
the methods employed, which in one or two variations are unique. 


time by one method or another is essen- 

tial to the preparation of any workable 
forest management plan. Of the methods which 
can be employed to determine yield the most ac- 
curate involves long term observation of perma- 
nent sample plots. Unfortunately, however, it is 
not always practical to await the results of re- 
current observations of sample plots and an alter- 
nate method which brings forth immediate results 
must be employed. 


ie ty om of yield for a given period of 


Urgent need for immediate results necessitated 
use of a short-cut method in predicting yield of 
ponderosa pine in the Black Hills of South Da- 
kota and Wyoming, and the system of recon- 
structing stands and growth by study of incre- 
ment cores taken systematically from sample trees 
was adopted. Whereas this method has inac- 
curacies foreign to the sample plot approach, it 
does not require a long period of time to arrive 
at a more or less well founded estimate of yield. 
Tables of yield developed by increment core 
studies and as presented here can be checked, of 
course, by long time observations. 


FreL_p Data 


Increment cores and growth data were secured 
from trees on 65 one-acre plots located in stands 
that had been cut selectively from 5 to 45 years 
previously. Good, medium, and poor sites were 
represented equally, and within each site class 
plots were selected to represent light, medium, 
and heavy volumes. The volume of the reserve 

stand at time of cutting was obtained by recon- 
structing diameters on the basis of increment 
core measurements and heights on the basis of 
growth data collected from felled trees. Volumes 
(Scribner) were based upon diameters inside 
bark and total height in feet with the limit of 
merchantability set at 10 inches d.b.h. and 8 
inches at the top. In order to estimate mortality 
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the volume of all standing dead trees, and of 
those that had fallen over brush piles, logging 
debris and skid trails, was determined—a pro- 
cedure involving some error but providing the 
most accurate measure available. These trees 
represented mortality since cutting, and _ their 
volume was added to the computed reserve vol- 
ume of living trees to give the initial reserve vol- 
ume. Any growth made by trees between time 
of cutting and their death was ignored. 

Trees in the reserve stand were classified ac- 
cording to a modification! of Keen’s tree classifi- 
cation? in order to determine stand structure, or 
the ratio of the percent of reserve volume con- 
tained in trees of the most rapidly growing age 
and vigor classes to the total reserve volume. 
Tree classes 1A, 1B, 2A, 2B, and 3A were deter- 
mined to be the classes with greatest potential 
growing capacity. 

Site index curves (Fig. 1) were based upon 
total height and total age of vigor-class B trees 
of the modified classification, these being in the 
dominant class and fairly plentiful. 


ANALYSIS 


In the analysis and computations, the yield of 
each plot between the date of cutting and time of 
measurement was used as a single observation. 


It was assumed that the most important factors 
influencing the yield of plots were the initial re- 
serve volume, the elapsed time since cutting, site, 
number of poles in the reserve stand which in 
time may enhance yield by growing into the mer- 
chantable size-classes, and stand structure, with 
the first two being the most important. To deter- 


1Hornibrook, E. M. A modified tree classification for 
use in growth and yield studies and timber marking in 
Black Hills ponderosa pine. Jour. Forestry 37: 483-488. 
1939. 

"Keen, F. P. Relative susceptibility of ponderosa pine 
to bark beetle attack. Jour. Forestry 34:919-927. 1936. 
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mine the influence of these factors two separate 
multiple correlations were performed by the 
method of least squares involving in one instance 
volume and the first three variables, and in the 
other volume and the first four variables. In 
order to obtain linear relationships between the 
dependent and the chosen independent variables, 
all numerical data in the correlations were ex- 
pressed in terms of logarithms. The logarithmic 
regression equations, which resulted and which 
proved to be essentially linear, were used as the 
basis for constructing the charts which express 
yield. For a final yield chart the influence of 
number of poles and the stand structure was in- 
corporated as a correction factor by determining 
their effect on the relationship of the deviation 
of the estimated yield from the actual yield of 
each plot. 


In the multiple correlation performed where 
the dependent variable was logarithm of yield in 
board feet and the independent variables were 
(a) logarithm of initial reserve volume and (b) 
logarithm of number of years since cutting, the 
correlation coefficient obtained was + 0.8223 and 
the coefficient of determination was 0.6762, the 
latter indicating that 67.62 percent of the varia- 
tion® in yield per acre was associated with varia- 
tion in initial reserve volume per acre and num- 
ber of years since cutting. This means that 32.38 
percent of the variation in yield was associated 
with factors not included in this analysis such as 
site, and experimental error which includes vari- 
ation in mortality among the plots. 


Following this correlation analysis a yield 
chart was constructed from the logarithmic re- 
gression equation and the yield of each of the 65 
sample plots was estimated from the chart and 
compared with the actual yields. This compari- 
son indicated that the yields estimated from the 
chart were 5.36 percent low in the aggregate so 
the chart was adjusted following methods de- 
scribed by Meyer.* After this adjustment (Fig. 
2) a second estimate was made and compared 
with the actual yields with the result that the 


*In discussing correlations in this paper the word 
logarithm is often omitted for the purpose of clarity and 
brevity. When both the variations in yield and the rela- 
tionships between the dependent and independent vari- 
ables are indicated, reference is really made to: (1) 
variations in logarithm of yield and (2) the relationship 
between the logarithm of the dependent variable and the 
logarithms of the chosen independent variables. 

“Meyer, Walter H. A method of constructing growth 


tables for selectively cut stands of western yellow pine. 
Jour. Forestry 28:1076-1084. 1930. 
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aggregate deviation and average percentage devi- 
ation of yield was 0.19 percent and 27.5 percent, 
respectively. This means that the aggregate dif- 
ference between total actual and total estimated 
yield was 0.19 percent and that the average error 
of estimating the yield of individual acres was 
27.5 percent. 

To secure added accuracy in the prediction of 
yield the second multiple correlation was per- 
formed incorporating a third independent vari- 
able, logarithm of site index. In this instance 
the multiple correlation coefficient obtained was 
+0.8732 and the corresponding coefficient of 
determination was 0.7625. This indicated that 
76.25 percent of the variation in yield per acre 
was associated with variations in the three inde- 
pendent variables used. The inclusion of the 
third independent variable, site index, served to 
increase the multiple correlation coefficient from 
+ 0.8223 as obtained in the first analysis to 
+ 0.8732 in this instance, and their correspond- 
ing coefficients of determination from 0.6762 to 
0.7625, respectively. An additional 8.63 percent 
of the variation in yield per acre was accounted 
for by including site, leaving only 23.75 percent 
of the variation unaccounted for. 

From a yield chart (Fig. 3) constructed from 
the logarithmic regression equation derived from 
the second correlation a comparison of estimated 
and actual yields for each plot was made result- 
ing in an aggregate deviation and average per- 
centage deviation of 3.3 percent and 23.7 percent 
respectively. 


Correction factors.—In analyzing the contribu- 
tion to volume made by number of poles reach- 
ing merchantable limits it was found that only 
those poles in vigor classes A and B were related 
to yield. Therefore, by determining the volume 
of poles in these classes and applying a correc- 
tion factor to the total yield the accuracy of the 
estimate was improved. Also a correction factor 
applied for stand structure served to increase the 
accuracy of the estimate. Numerically the appli- 
cation of these correction factors reduced the dif- 
ference between the total actual yields and the 
total estimated yields of all plots to only 0.46 
percent and the average percentage error in- 
volved in estimating the yield of individual acres 
was decreased to 21.3 percent. 


Mortality—The average annual mortality per 
acre of trees 10 inches d.b.h. and larger was de- 
termined to be 28 board feet. The standard devi- 
ation, however. was 128 percent of the average. 
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which indicates the extreme variation encoun- 
tered. 


PREDICTING YIELD 


A knowledge of the site and the quantity, kind, 
and condition of reserve stands on selectively 
cutover areas immediately after logging is funda- 
mentally necessary to the most accurate predic- 
tion of future yields and to ascertain whether a 
given area will be ready for a second cut at the 
end of various cutting cycles. These data can be 
determined by inventories of cutover stands 
which should be made within a year after cut- 
ting. At present, however, these data are not 
available in every instance so examples are pre- 
sented which indicate methods of predicting yield 
from both a simple timber inventory and from an 
inventory designed to secure adequate informa- 
tion for the most accurate results. 


Yield prediction based upon a simple stand 
inventory.—To predict the yield of selectively cut 
areas on which the timber stand inventory does 
not include data on site, stand structure, and 
number of poles, the three variable yield chart 
(Fig. 2) should be used as follows: Locate the 
initial reserve volume per acre on the left hand 
scale of the alinement chart, locate the length of 
the desired cutting cycle on the right hand scale; 
with a straightedge span these two points and 
read the average net yield per acre where the 
straightedge intersects the middle scale. For ex- 
ample, if a stand has a reserve volume of 2,500 
board feet per acre in trees 10 inches d.b.h. and 
larger the average net yield per acre for a 60-year 
period is 6,250 board feet. 


SITE INOEX-HEIGHT CFEET) ay 100 YEARS 


| 
pee ata vy 
Be Eas | Pa aa a ee 3] 
40 60 80 100 120 140 160 1890 200 220 240 260 280 WO 320 340 
TOTAL AGE OF VIGOR CLASS "B” TREES CYEARS? 


— 


Fig. 1—Site index curves for ponderosa pine of the 
Black Hills of South Dakota and Wyoming. Reference 
age: 100 years. 
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Yield prediction based on a complete stand in- 
ventory.—To predict the yield of selectively cut 
stands when site index, stand structure, and num- 
ber of poles of A and B vigor in the reserve stand 
are known, the second yield chart (Fig. 3) 
should be used as follows: Locate the reserve 
volume on scale A of the alinement chart and the 
length of the desired cutting cycle on scale B; 
span these two points with a straightedge. and 
mark the point of intersection on the nongradu- 
ated scale C; hold the straightedge on the marked 
intersection on scale C and locate the site index 
on the right hand side of the chart, scale D; then 
with the straightedge spanning the two points on 
scales C and D, read the unadjusted net yield 
where the straightedge intersects scale X. To ad- 
just the yield obtained from the alinement chart 
for variations which are associated with stand 
structure and number of poles with A and B 
vigor in the reserve stand, enter Table | with the 
values for these factors as calculated from the 
stand inventory and determine the correction fac- 
tor; then multiply the estimated yield secured 
from the chart by the percentage correction fac- 
tor and add or subtract the product, according 
to the sign of the correction factor, to the esti- 
mated yield obtained from the chart. 


For example, if a cutover stand has a residual 
volume of 4,000 board feet per acre in trees 10 
inches d.b.h. and larger, with a site index of 53, 
a stand structure of 35 percent and 14 poles per 
acre in the A and B vigor classes, the unadjusted 
yield in 35 years would be 6,800 board feet as 
determined from Figure 3. Correcting this fig- 
ure by +4.8 percent (Table 1), 326 board feet 
should be added to obtain an adjusted average 
net yield of 7,125 board feet per acre. 


DISCUSSION 


The method of constructing the yield charts 
presented differs from the usual method in that 
they are based upon linear regression equations 
derived from multiple correlations. These cor- 
relations express the combined importance of the 
selected independent variables and provide a 
measure of the variation in yield not associated 
with these variables. Mortality was added to the 
reserve volume of living trees to obtain a more 
accurate total initial reserve volume so that the 
yields estimated are average net yields and the 
errors of prediction represent errors of estimat- 
ing net yield. Consequently no deductions need 
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Fig. 2.—Preliminary alinement chart for determining future yield in selectively cut stands of pon- 
derosa pine in the Black Hills of South Dakota and Wyoming. 
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Fig. 3—Preliminary alinement chart for determining future yield in selectively cut stands of ponde- 
rosa pine in the Black Hills of South Dakota and Wyoming. 
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be made for mortality as the net 
yield values include average 


mortality with respect to length 
of time since cutting, reserve 
volume, site and stand structure. 


REPRODUCTION OF SHORTLEAF PINE FOLLOWING 
MECHANICAL TREATMENT OF THE SEEDBED 


By 0. M. WOOD 
Allegheny Forest Experiment Station 


Very often, comparatively simple silvicultural or soil treatments are all that is needed successfully 


to regenerate a stand. 


In shortleaf pine-oak mixtures on the coastal plain of New 


Jersey, the 


mechanical breaking up of the turf to expose the mineral soil resulted in the establishment of a 
good stand of seedlings. Removing the litter only by raking was not found to be effective. 


N THE better soils of the New Jersey 
(e) coastal plain, shortleaf pine occurs oc- 

casionally in pure stands but more often 
in stands mixed with oak. A characteristic of 
the older stands is the scarcity of pine reproduc- 
tion in the understory even when the percentage 
of pine in the old stand is high. 

Shortleaf pine in this region does not bear 
heavy seed crops annually. The last heavy crop 
occurred in 1927 but there have been partial 
crops in some years since then, notably in 1936. 
Hence lack of seed cannot be entirely responsible 
for the scarcity of reproduction. 

Shortleaf pine is known to reproduce well in 
this region where the soil has been disturbed. 
In the summer of 1936 a study was begun in 
the Lebanon Experimental Forest, Burlington 
County, N. J., to measure the effects of delib- 
erately disturbing the seedbed. A Latin square 
of sixteen 1/10-acre plots was established with- 
in an 80-year-old stand of shortleaf pine. Four 
of the plots were left undisturbed, four were 
raked free of surface litter, the humus layer 
of four more was thoroughly dug up with 
grading hoes, and from the final four the turf- 
like humus layer was scalped and removed from 
the plot. The raking exposed no mineral soil, 
digging exposed mineral soil over about 50 per- 
cent of the treated area, and the scalping ex- 
posed mineral soil over the entire area treated. 

Ten mil-acre quadrats were staked out syste- 
matically within each 1/10-acre plot for obser- 
vation of natural reproduction. Two quadrats, 
3 by 6 feet, were established near the center of 
each 1/10-acre. One of each pair was screened 
against animals and the other left unprotected; 
both were artificially sown with 200 seeds of 
shortleaf pine in November 1936, when seed 
was falling naturally. 

Pine reproduction in both sets of quadrats 
was observed weekly from May through Sep- 
tember of the following year, and a final exami- 
nation was made October 11, 1937. 


RESULTS 


Natural reproduction.—The number of seed- 
lings starting by plots (10 mil-acres) and treat- 
ments (40 mil-acres) is shown in Table 1. The 
number of seed trees (pines 4 inches d.b.h. and 
up) within each plot is also shown. 


TasLe 1.—SEED TREES AND NATURAL SEEDLINGS STARTING, 
BY PLOTS AND TREATMENTS 


Totals 
Tteabeent se a eens eRe eo wre eae ee 
Control. ae Bh es ah Ne ee ls a BLD I) 400 
Raked_._.. oy 2 A BR Py ath 1D ie SIL ALP 425 
Dugas 14S TIS 418) 1S tie Of tone EES 
Scalped __. DEn 34 2a) ee lO Lone OOm OOM NTO” 
211 163 


Reproduction was poorest in the controls, lit- 
tle better in the raked plot, nearly three times 
better in the dug plot, and over five times bet- 
ter where the turf was removed completely. 
Three factors might account for these results: 
more abundant seed falling on the latter plots, 
less destruction of the seed by animals and 
birds, and greater favorableness of the seedbed. 

As for the first, the table shows how well the 
Latin square design tends to average the irregu- 
larities of seed tree distribution in the old stand. 
Although the number of seed trees per 1/10- 
acre plot varied from 5 to 23 the totals for each 
group of 4 plots only varied from 50 to 58. A 
statistical test was made to determine if the 
slightly greater number of seed trees in the dug 
and scalped plots might not account for the 
greater number of seedlings there. When the 
number of seedlings was adjusted to a common 
number of seed trees there were still differences 
between the treatments. To determine if these 
differences were real, Fisher’s method of analyz- 
ing variance and covariance was used. These 
tests showed that raking resulted in no significant 
increase in pine reproduction, in contrast to dig- 
ging and scalping, which did. 
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Artificial seeding—The results from the ar- 
tificially seeded quadrats are shown in Table 2. 
Since some of these quadrats were screened, while 
others were not, these results throw light on the 
second factor affecting the number of seedlings 


which start. 


TaBLE 2.—SEEDLINGS STARTING IN ARTIFICIALLY SEEDED 
QUADRATS, BY PLOTS AND TREATMENTS 
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In the screened plots, where any differences in 
germination may reasonably be attributed to 
seedbed conditions alone, the trend is much 
the same as in the naturally reproduced quad- 
rats; that is, the poorest reproduction was in the 
control plots and the best in the scalped plots. 
In this case raking also had an effect, although 
not as great as the other treatments. Among 
the unscreened plots those dug gave the best re- 
sults. Because the seedbed area sampled is less 
than 1/25th as great as that from which the 
natural reproduction was measured, the results 
may be considered less reliable. 

The striking thing to note in Table 2 is the 
ereat difference in number of seedlings in the 
screened and unscreened plots. In 15 out of 16 
cases more seedlings started within the screened 
quadrats than outside and the total number of 
seedlings within the screened quadrats was al- 
most five times as great as the number outside. 
A statistical test showed that this difference 
was highly significant. A comparison of the 
ratios between seedlings starting within and 
without the screens on different seedbeds sug- 
gests that digging or scalping produces an en- 
vironment unfavorable to seed-eating rodents. 
Scalping produces a smooth surface which, the- 
oretically at least, exposes surface-sown seed 
to foraging birds; concentration of seed in a 
small area, as on the 3 by 6-foot quadrats, may 
be especially attractive to birds. 

Seedling survival—During the first season 
(May to October 1937) 83, or more than half 
of the seedlings which started in the naturally 
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seeded quadrats, died. Death of about 32 per- 
cent of these was ascribed to drought, 18 per- 
cent to insects, 7 percent each to damping off 
and insolation, 4 percent each to other fungi 
and birds, 2 percent to mechanical injuries, one 
percent to animals, and 24 percent to unknown 
causes. 

In June 1938, the quadrats were again exam- 
ined. At this time the number of survivors in 
the natural quadrats had decreased to 30, or only 
18 percent of the original number which started. 
The cause of this additidnal loss could not be 
determined; in some cases the seedling had dis- 
appeared entirely, in other cases it was found 
but bore no evidence of injury. In the artifi- 
cially seeded quadrats 19 and 22 percent of the 
original number starting in the screened and un- 
screened, respectively, were alive. Seedbed 
treatment had no discernible effect on seedling 
survival. 

Prolonged effect of the treatment.—New, or 
1938, seedlings were tallied in all quadrats in 
June 1938. Although the 1937 seed crop was 
inferior to that of 1936, 17 seedlings were found 
in the scalped plots and 13 in the dug plots. 
Only 6 each were found in the raked plots and 
in the controls. The four seedbeds thus ranked 
in the same order as in 1937, although the differ- 
ences between them were less. Apparently the 
effect of scalping and digging had not been en- 
tirely destroyed by erosion and the fall of new 
litter. 


CONCLUSIONS 


The above experiment, which of course needs 
repetition in different stands and in different 
years, indicates that reproduction of shortleaf 
pine in southern New Jersey may be encouraged 
to start under old stands by scalping off the 
turfy layer or by thoroughly digging it up. 
The former exposes the most mineral soil and is 
the most effective. Removing the litter only by 
raking is not effective. Regardless of seedbed 
treatment, animals destroy a large amount of the 
pine seed. A high percentage of the seedlings 
which start fail to survive the first year. 

In spite of these losses it is not unreasonable 
to conclude that if a cheap mechanical method 
for breaking up the turf were available, and if 
this method could be applied preceding a really 
good seed year such as promises to occur in 1938, 
adequate reproduction of shortleaf pine might 
be established at reasonable cost under many 
stands where it is now lacking. 


BRIEFER ARTICLES AND NOTES 


Forest FirE FicHTERs MEMORIAL 


A fire fighters’ memorial, erected in honor of 
fifteen men who lost their lives in the Black- 
water fire on the Shoshone National Forest. 
Wyo., was dedicated August 20, the second an- 
niversary of the fire. The memorial is located 
at the junction of Blackwater Creek and the 
north fork of the Shoshone River. It is adjacent 
to the Cody-Yellowstone Road, thirty-six miles 
west of Cody. 


The monument was constructed by the Civilian 
Conservation Corps. It is a massive stone struc- 
ture, with an overall length of seventy-one feet. 
Steps lead up to the monument proper, which 
is forty-three feet in length and rises slightly 
over six feet above the ground line. The monu- 
ment is of natural stone, trimmed to random 
pattern, and twelve feet in width. An inscription 
on terra cotta, set in to one course of stone 
which runs practically the full length of the 
monument, gives the names of all who lost 
their lives. At either end of the terra cotta 
are bronze seals of the Forest Service, U. S. De- 
partment of Agriculture, and the Civilian Con- 
servation Corps. 


On the rear of the monument is a_ bronze 
plaque on which is inscribed the following de- 
scription of the fire: 


SHosHONE NATIONAL Forest 
BLACKWATER FIRE, AUGUST 20-24, 1937 


This marks the beginning of the Fire Fighters’ Me- 
morial Trail which follows Blackwater Creek five miles 
to the place of origin of the fire, and thence to other 
points of interest. This fire was controlled after burn- 
ing over 1,254 acres of forest. Fifteen fire fighters lost 
their lives and thirty-nine others were injured when 
the fire was whipped up by a sudden gale on August 
21. Signs and monuments mark the important loca- 
tions along this trail, including the fire camps, the first 
aid station, Clayton Gulch, where eight men were 
killed, and the rocky knoll, where Ranger Post gath- 
ered his crew to escape the fire. 


The dedication was sponsored jointly by the 
U. S. Forest Service and the American Legion. 
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CONTROLLED Burnine at $40 Per Acre; Is It 
SOCIALLY JUSTIFIABLE ? 


In their excellent and informative discussion 
of controlled burning as a regenerative technique 
in the western white pine area, Davis and Klehm! 
estimate that unproductive land can be cleared 
and planted at an average cost of about $40 per 
acre. While arguing that there may be justifica- 
tion for such an expenditure, the authors state: 
“This is, of course, an essentially social view- 
point that under existing circumstances, the pri- 
The 
purpose of this note is to question the economic 
implications of that statement. No criticism is 
intended of the authors’ research; the quoted 
sentence is merely a convenient spring-board into 
a brief discussion of a matter of social policy 
regarding which many persons, including some 


vate individual cannot afford to share.” 


foresters, have not acquired a clear under- 
standing. 

It is accepted that this regenerative technique 
(controlled burning—which here is also simply 
a convenient illustration) is entirely feasible and 
effective from the silvicultural standpoint. The 
only point at issue is the economic one; there- 
fore, in order to isolate and simplify this eco- 
nomic issue, all intangible values and secondary 
factors will be arbitrarily excluded from consid- 
eration. Also the computations that follow are 
over-simplified in the interest of brevity. 

If the proposed expenditure for forest regen- 
eration is economically sound, it must hold rea- 
sonable promise of yielding gross returns that 
are at least equal to all costs of the enterprise, 
including the current risk-free rate of interest on 
the aggregate capital investment. If the prop- 
erty were in private ownership, necessary costs 
per acre might be estimated as follows, assuming 
a 100-year rotation and no-value land: 


‘Davis, K. P., and K. A. Klehm. Controlled burning in 
the western white pine type. Jour. Forestry 37: 399-407. 
1939. 
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Principal sum of $40 and interest at 3 percent 


compounded annually for 100 years... — $768.74 
Annual costs of 12c (fire protection 5c, man- 

agement 2c, taxes 5c) accumulated and com- ve. 

pounded at 3 percent for 100 years 72.87 
Total investment at end of 100 years — _ $841.61 


It is obvious that the above is an exceedingly 
conservative estimate of probable costs. An in- 
terest rate of 3 percent is too low to cover any 
allowance for risk, and no other provision is 
made for risk or possible losses. Also no pro- 
vision is made for the cost of blister rust control. 
Management costs would probably exceed the 
figures mentioned above, and taxes would mount 
progressively as the value of the stand increased, 
if imposed in the form of the orthodox ad 
valorem levy. 

At the end of 100 years, it is a fair assumption 
that the property might bear a stand of mer- 
chantable timber in the amount of 50 M board 
feet per acre, having a value on the stump of $8 
per M. Ifa policy of complete liquidation were 
to be adopted at that time, the total return would 
be $400, leaving a net loss of $441.61 for the 
100-year financial cycle. 

If, as an alternative policy, all the above costs 
are regarded as capital investments, in the sense 
that they are incurred in order to restore the 
land to a condition of permanent productivity, 
the financial picture. highly simplified, would be 
something like the following: At the end of 100 
years, granting that silvicultural considerations 
are not deterrents to the adoption of such pro- 
cedure, one-half of the stand volume might be re- 
moved. This should be a selective cut of the 
highest grade stems. which might have a value 
of $11 per M. If so, the stumpage return would 
be $275, leaving an accumulated capital invest- 
ment of $506.61. If the investment is economi- 
cally sound it must thereafter yield an annual re- 
turn not less than the current rate of interest, 
which is assumed to be 3 percent. As a generous 
estimate, suppose that the growth is 700 board 
feet per year and that this volume can be har- 
vested annually. This affords a return of $5.60 
per year. or approximately | percent on the accu- 
mulated capital investment. Obviously, no pri- 
vate individual, motivated by normal economic 
considerations. would knowingly and willingly 
make an investment offering such a small rate of 
return. 

If this investment is economically unsound 
from the standpoint of the private investor, it is 
perforce equally unsound, economically, as a goOv- 
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ernmental investment. All the costs mentioned 
above would be chargeable to the property if it 
were governmentally owned. This is true even of 
ad valorem taxes, because when the property is 
removed from the local tax roll, either (1) the 
central government must make a monetary contri- 
bution to the local government approximately 
equal to the taxes that would have been paid on 
the property if privately owned, or (2) other 
sources of local revenue must be tapped more 
heavily to cover the local budget deficiency, or 
(3) the central government must contribute 
services or “payments-in-kind” that will serve in 
lieu of expenditures by the local government. In 
other words, the tax item is a “true” economic 
cost, and allowance must be made for it in over- 
all social accounting if governmental investments 
are to be made in conformity with rational eco- 
nomic calculations, and if the charge is to be 
avoided that the government is in “unfair com- 
petition” with private enterprise. 

It is apparent that the interest charge is a ma- 
jor factor in the above computations. Some 
persons have attempted to argue that forestry is 
not subject to the incidence of compound in- 
terest, but this position is patently untenable. 
Forestry is not a self-contained entity that exists 
apart from the rest of the economic universe, 
and no amount of mental gymnastics or “doing 
an ostrich” can isolate and insulate it from the | 
operation of normal economic law. 

An interest charge is inescapable in connection 
with every investment, and the only question in- 
volved is that of the applicable rate. “But the 
instant any investment whatever is made, it must 
be assumed to begin to yield a return which, 
since it is not instantly consumed, must be added 
to the investment itself.”? Any investment of 
capital in forestry is on a par with any other in- 
vestment of equal magnitude, subject to the same 
calculations and limitations. “That is, compound 
interest applies to every expense incurred for 
forest reproduction, forest protection, and every 
other expenditure made with a view to future in- 
come. This is true regardless of the source of 
the funds and regardless of whether the expendi- 
tures are made to establish a forest on denuded 
land or to continue an already organized forest.” 

If the forestry enterprise is on an annual re- 


“Knight, F. H., The quantity of capital and the rate of 
interest. Jour. Political Econ. 44: 433-463. 1936. 

*Staebner, R. C., The problem of interest in forestry. 
Jour. Forestry 29: 763-767. 1931. 
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turn basis, the easiest accounting technique is to 
treat interest as a current operating expense, and 
as such it is not subject to compounding. If 
financial returns are intermittent, however, in- 
terest must be compounded for the entire period 
of income deferment. Nevertheless, there is need 
to emphasize that, in case of the annual sustained 
yield forest the products of which are sold at 
prices just equal to their true economic costs of 
production, identical results are obtained either 
by (1) figuring simple interest on the total cur- 
rent value of the forest, or (2) calculating com- 
pound interest to the moment of harvesting on 
trees of each separate age class, or even on each 
tree individually. In other words, there is noth- 
ing in the concept of compound interest that is 
not logically inherent in the concept of simple in- 
terest. The latter, thought of as a rate per annum, 
is merely an arbitrary break, on the basis of a 
convenient time interval, in a continuous process 
of accumulating and compounding infinitesimal 
accretions. 


The significance and implication of this are no 
whit less applicable to governmental than to pri- 
vate investment. The investing governmental 
unit must itself carry the interest charge in one 
form or another; if the $40 investment becomes 
a part of the public debt, interest must be paid 
regularly thereon so long as the obligation re- 
mains outstanding; on the other hand, if the $40 
is obtained from the sale of mature timber, it 
could be used to retire governmental indebted- 
ness of that amount on which interest would 
otherwise be payable. 

It is possible, of course, that the intangible 
and unpriced social values (watershed protec- 
tion, game cover, and recreation) that inhere in 
reforestation under such circumstances may be 
great enough to offset the financial loss attendant 
thereon. Any excursion into the field of social 
incommensurables is beyond the concern of this 
note. It may be observed in passing, however, 
that every decision involving governmental in- 
vestment policy should be made in the light of 
the most accurate and complete balance sheet of 
social costs and returns that can possibly be 
computed for each individual project. 


It is stated in the Hale Report (and the same 
thought is elaborated in the Copeland Report) 
that “the play of economic forces will lead to the 
practice of intensive forestry on the most favor- 
able situations before anything more than fire 
protection would be economically justifiable 
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upon the poorer and more remote lands.”* The 
wisdom of this policy is scarcely open to ques- 
tion. It follows, therefore, that whether this $40 
comes from the federal treasury or from the 
pocket of a private investor, it probably could be 
used much more productively in protecting and 
improving several acres of well located land now 
bearing promising young growth, rather than 
effecting immediate restoration of one acre of 
comparatively inaccessible land. Only limited 
funds are available for the conservation and re- 
habilitation of the nation’s forest resources, and 
social interests will be served best if those funds 
are allocated to the forestry investment margins 
that hold promise of the highest rate of return 
per dollar of investment. Any contrary policy 
can but add fuel to the fire of criticism of govern- 
mental economic planning. 
RicHarD W. NELSON, 
U.S. Forest Service. 


K 
ge 
A UNIQUE ForRESTRY COOPERATIVE ORGANIZATION 


A high state of democracy is reached when 
men voluntarily pledge themselves to act for the 
common good. Such action has recently been 
exemplified by the organization of the Tioga 
Woodland Owners’ Cooperative, Inc., the first 
private, nonsubsidized cooperative in the United 
States prepared to market exclusively farm for- 
estry products. 

During the early part of the year 19306, Prof. 
J. A. Cope, New York State extension forester, 
began searching for a suitable forest area that 
possessed the combined advantages of a large 
acreage of farm woodland, many improved roads, 
and an adequate number of wood-using indus- 
tries. A tract of approximately 100,000 acres 
was finally selected in the southwestern part of 
Tioga County, N. Y. 

True to the spirit of a cooperative enterprise, 
many agencies combined their efforts to make a 
complete inventory of the character of the wood- 
land on each farm. The Soil Conservation Ser- 
vice furnished one forester, 25 C.C.C. enrollees, 
and necessary transportation. Tree growth stud- 
ies were completed under the supervision of the 
staff of the Northeastern Forest Experiment Sta- 
tion. Region 7 of the U. S. Forest Service, Divi- 


“Curran, C. E., and C. Edward Behre. National pulp, 
and paper requirements in relation to forest conserva- 
tion. Senate Document No. 115, 74th Congress, p. 47. 
1935. 
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sion of State and Private Forestry, supplied C. 
R. Farrington to act as Project Chief. Finally, 
the New York State College of Forestry at Syra- 
cuse cooperated by assigning James E. Phillips 
to the job of investigating the silvicultural con- 
siderations involved in managing the farm wood- 
lands. 

The one hundred percent inventory called for 
the measuring and tallying of all hardwoods (ex- 
cept aspen) ten inches in diameter and above. 
Every pine and hemlock tree eight inches and 
over on woodlands larger than five acres was 
tallied. With a possible use of aspen for pulp- 
wood, this species was recorded down to a diam- 
eter as small as six inches. Trees of smaller 
sizes were sampled less intensively. Property 
lines between farms were painted and a detailed 
map, showing the location of the houses, roads, 
fences, streams, and woods, was made. 

This field inventory required about a year. In 
another six months, the necessary drafting, tree 
ring counts, and volume computations were com- 
pleted. 

Although the cooperative project so far re- 
quired patience, technical skill, and hard physi- 
cal labor, in reality the biggest job lay ahead— 
that of helping the woodland owners to organize 
so that the cooperative will gain momentum from 
its own merits. 

County Agent A. R. Blanchard, together with 
Extension Forester J. A. Cope and Project Chief 
C. R. Farrington, called a series of farmers’ 
meetings during the first week in August 1938, 
for the purpose of discussing such items as a 
satisfactory marketing agreement, property lines 
on the farm maps, and the purposes and _ ulti- 
mate aims of a forestry cooperative organization. 

In the farmers’ minds the idea grew slowly. 
Had they not been regimented, or tempted into 
regimentation, by other agencies recently? Did 
this cooperative movement not have the same ul- 
timate purpose? 

Finally, after an intentionally slow and pains- 
taking start, the Tioga Woodland Owners’ Co- 
operative Association, Inc., was granted legal 
recognition under Article 4 of the Cooperative 
Corporations Law of the State of New York. 

The primary object of the organization as set 
forth in Article I, Section 2, of the By-Laws, is 
to “. . . improve the yield of farm woodlands 
and the income derived from these woodlands 
and at the same time establish a conservative 
cutting policy in the interest of a perpetual crop.” 
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This is apparently a two-fold conflicting pur- 
pose; for how can sustained yield and a greater 
income be combined? Later we shall see how 
this is possible. 

Membership in this nonstock cooperative asso- 
ciation is open to any woodland owner or ten- 
ant who makes application, agrees to abide by 
the by-laws, signs the marketing agreement, and 
pays a fee of one dollar. 

Officers of the association consist of seven 
members, duly elected at the annual meeting. 
At the first meeting, three, directors were elected 
for a term of one year; two for a period of two 
years; and two were given a three-year term 
of office. Each year hereafter, new directors will 
be elected for terms of three years. Thus, after 
this initial period of organization, a majority of 
the seven directors will be experienced in the 
business of the association. 

Upon signing the marketing agreement, the 
woodland owner agrees: 

1. To have his trees marked before cutting and 
his logs scaled by a competent man chosen by 
the association. 

2. To market his woodland products through 
the association. (Trees cut for home use are 
exempt from this agreement. ) 

3. To pay the necessary costs involved in 
marking, scaling, and bookkeeping. 

In return, the association agrees in part: 

1. To train and make available for the mem- 
bers a qualified timber marker and scaler. 

2. To act as lawful agent in securing the best 
possible price for the products sold. 

3. To mingle forest products from different 
members if it is in the best interest of the asso- 
ciation as a matter of economy or expediency. 

So far, the woodland owner has paid a dollar 
to become a member of the cooperative associa- 
tion and has signed a binding agreement to mar- 
ket his forest products through the association. 
How can the objectives of a greater income and 
a perpetual tree crop be combined in harmony 
to benefit a member of the association? 

First, let us analyze the cutting, logging, and 
selling practices that the average nonmember 
woodland owner uses. He leaves high stumps, 
measures the log lengths with his axe handle, 
cuts some logs with top diameters as small as six 
inches, and is not concerned about what percent- 
age of his log volume is made up of fourteen and 
sixteen-foot logs. After cutting the logs, he then 
seeks a buyer who estimates the number of board 
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feet by the Doyle rule—a rule which favors the 
buyer. An alternative method of selling timber 
is for the buyer to display conspicuously a roll 
of new bills and to make the owner a flat offer 
for all of the timber on his farm. The buyer then 
proceeds to cut every tree that will make a two 
by four. Both methods result in low income by 
the owner as well as “butchered” woodlands. 

On the other hand, if a member of the associa- 
tion wants to sell some sawlogs he requests the 
trained timber marker to paint a spot on each 
tree that is of the proper size and species and 
whose removal will leave the forest in the best 
possible condition for future growth. The mem- 
ber uses extreme care in felling the trees so as not 
to injure unduly the future crops. He leaves low 
stumps, measures each log with a tape so as to 
have exactly a three-inch trimming allowance, 
cuts no longs with less than a ten-inch top diam- 
eter, and is careful to include in the lot the 
specified number of fourteen and sixteen-foot 
logs to bring top prices at the Cotton and Hanlon 
mill. The member again asks for the services of 
the association’s log scaler who estimates the 
number of board feet in each log with the use 
of the Scribner rule which gives about fifteen 
percent more volume than the Doyle rule. 

To make membership in the association still 
more attractive, the Cotton and Hanlon mill at 
Cayuta has agreed, in the interest of a perpetual 
erop, to pay bonus prices exclusively to members 
of the cooperative. 

Thus, we have an agreement between producer 
and buyer, set in motion by astute foresters, that 
is capable of accomplishing the dual purpose of 
a greater woodland income as well as establish- 
ing a conservative cutting policy with the aim 
of a perpetual tree crop. 

Roy L. DonaHueE, 
Cornell University. 
A New GrowrTH CuRVE AND ITs APPLICATION 
TO TIMBER-YIELD STUDIES 


The Pearl-Reed population growth curve has 
been applied by MacKinney e¢ al to the volume 
yield (in cubic feet of entire tree stem) of lob- 
lolly pine with very satisfactory results.’ The 
chief difficulty in its application is that prior 


ovfacKianey: A. L., F. X. Schumacher, and L. F. Chai- 
ken. Construction of yield tables fer nonnormal loblolly 
Jour. Agric. Research 54:531-545. 1937. 


pine stands. 
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knowledge is required concerning the maximum 
yield towards which stands of given site quality 
and density of stocking approach just before they 
begin to break up. This is a serious drawback 
to the use of the curve, at least in the Southeast 
where stands are seldom left intact to advanced 
age. 

It is the aim of the present note to develop a 
simple growth curve type applicable to timber- 
yield of the entire stand. 

The volume-yield curve of an even-aged tim- 
ber stand has certain characteristics in common 
with other growth curves. Among these—quot- 
ing from MacKinney eé al! (p. 534)—are the 
following: 

1. The curve is limited between zero yield at inception 
and a finite maximum yield at that advanced age just be- 
fore the stand commences to break up. Thereafter the 
stand loses its even-aged character. Volume loss due to 
mortality exceeds the periodic growth of all the survivors, 


and openings are normally taken over by a new genera- 


tion. 


2. The curve exhibits a declining rate of percentage 


increase; or, in forest mensuration terms, growth percent 
varies inversely with age. 

3. The slope of the curve increases with increasing 
yield in early life and decreases with increasing yield in 
later life. The current annual growth curve rises rapidly 
as long as the trees have ample room for good growth, 
but declines during the intense struggle for light and 
space because the stand loses continually the volume of 
the Jess vigorous trees, which are first suppressed and 
then supplanted by the dominant individuals. Current 
annual increment becomes zero as the maximum yield is 
attained. 

While these characteristics led, in the case 
cited, to the Pearl-Reed curve, an alternative— 
and simpler—conception of growth is contained 
in them. Let us suppose that the second charac- 
teristic be taken literally; that is, that growth 
percent varies inversely with age. Expressing 
this concept as a differential equation, we have, 


when denoting volume by /, 


dV 1 
a a k. ent 
V y A ) 


where A signifies age, and & is a constant pecu- 
liar to the site index and density of stocking in 
question. Upon integrating and changing the 
base from Naperian to common logarithms, we 
have 


il 


b 
a+ A 
in which b is 0.4343k, and a is the logarithm of 


the maximum volume towards which the stand 
approaches. It is also, therefore, peculiar to the 
site index and density of stocking in question. 


logy. = au Gl) 
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As a first approximation we may take a and b 
of equation (1) to be linear functions of these 
variables. Denoting site index by S, and density 
of stocking by D, we have, accordingly, 

a = ap ta,S-+a.D | 
eZ) 


b — bop +biS+b2D i 
Should the yield investigation be concerned 
with “normal” stands only, D is itself a constant 
and equations (2) are not concerned with it. 
Under this condition 
= eines) 
en: (2a). 


b — bytbsS| 
Upon substituting equations (2a) into (1) we 
have the form of the growth curve for “normal” 
stands, and equation (1) becomes 
iL 
log V = ao Lays L (bo b,S) 


A 


or 


log a oot bo( 4) tas) +( 5) > (3) 


Form (3) is immediately recognized as a linear 
equation in the transformed variables; hence the 
constants do, a1, bo, and by may be calculated by 
the method of least squares from a set of ob- 
servation equations. The dependent variable is 
the logarithm of volume to the unit area; and 
the independent variables are, in turn, the recip- 


rocal of age T° site index S, and the ratio of 


site index to age —. 


A 
The yield equation (3) is in harmony with 
the growth characteristics cited above. The curve 
starts with zero volume at zero age, carries an 
inflection, and aproaches maximum volume as a 
limit, the logarithm of the latter volume being 
ao +a,S 
of equation (3). The inflection of the curve is 
at the age 
A = —1.1513(bo+5,S), 
which is also, by definition, the age at which the 
current annual growth curve culminates. As is to 
be observed it varies with site index. 
Mean annual growth is maximum at the age 
A = —2.3026(bo+b,S) 
and this also varies with site index. 
This growth curve has been applied success- 
fully in yield investigations to loblolly pine and 
to Virginia pine at the Appalachian Forest Ex- 
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periment Station. As an exercise in curve fit- 


ting in the course in forest mensuration at Duke 


University, it has been applied to the longleaf 
pine data of the first three columns of Table 36 
of Forest Mensuration,? with the following re- 
sults: 


1 
log V = 0.6381—32.9137 Al +0.004284(S) 


Se 
+ 0.2406 | 


For selected site indexes ‘of 50, 70, and 90 feet 
at 50 years, this simplifies to a separate equa- 
tion for each. 


Site index 50: log V = 0.8521—20.8837 


Site index 70: log V = 0.9377—16.0717 


mpm al al 


Site index 90: log V = 1.0233—11.2597 


The age of maximum current annual growth ac- 
cording to each of these site indexes is, re- 
spectively, 24.1, 18.5, and 12.8 years; while the 
culmination of mean annual growth is at 48.2, 
37.0, and 25.7 years, respectively. 


F. X. SCHUMACHER, 
Duke University. 
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Forest SEED Po.icy oF U. S. DEPARTMENT OF 
AGRICULTURE 


Recognizing that trees and shrubs, in common 
with other food and fiber plants, vary in branch 
habit, rate of growth, strength and stiffness of 
wood, resistance to cold, drought, insect attack, 
and disease, and in other attributes which influ- 
ence their usefulness and local adaptation for for- 
est, shelterbelt, and erosion-control use, and that 
such differences are largely of a genetic nature, 
it shall be the policy of the U. S. Department of 
Agriculture in so far as practicable to require for 
all forest, shelterbelt, and erosion-control plant- 
ings, stocks propagated from segregated strains 
or individual clones of proven superiority for the 
particular locality or objective concerned. Fur- 
thermore, since the above attributes are associ- 
ated in part with the climate and to some extent 


“Bruce, D., and F. X. Schumacher. Forest mensura- 


Hons 354 pp. Illus. McGraw-Hill Book Co., New York. 
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with other factors of environment of the locality 
of origin, it shall be the policy of the U. S. De- 
partment of Agriculture: 


1. To use only seed of known locality of ori- 
gin and nursery stock grown from such seed. 


2. To require from the vendor adequate evi- 
dence verifying place and year of origin for all 
lots of seed or nursery stock purchased, such as 
bills of lading, receipts for payments to collec- 
tors, or other evidence indicating that the seed or 
stock offered is of the source represented. When 
purchases are made from farmers or other collec- 
tors known to operate only locally, a statement 
capable of verification will be required as needed 
for proof of origin. 


3. To require an accurate record of the ori- 
gin of all lots of seed and nursery stock used in 
forest, shelterbelt, and erosion-control planting. 
such records to include the following minimum 
standard requirements to be furnished with each 
shipment: 

(1) Lot number. 
(2) Year of seed crop. 
(3) Species. 
(4) Seed origin: 

State 

County 

Locality 

Range of elevation 
(5) Proof of origin. 

4. To use local seed from natural stands 
whenever available unless it has been demon- 
strated that seed from another specific source 
produces desirable plants for the locality and 
uses involved. Local seed means seed from an 
area subject to similar climatic influences and 
may usually be considered as that collected with- 
in 100 miles of the planting site and differing 
from it in elevation by less than 1,000 feet. 

5. When local seed is not available, to use 
seed from a region having as nearly as possible 
the same length of growing season, the same 
mean temperature of the growing season, the 
same frequencies of summer droughts, with other 
similar environment so far as possible, and the 
same latitude. 

6. To continue experimentation with indige- 
nous and exotic species, races, and clones to de- 
termine their possible usefulness, and to delimit 
as early as practicable climatic zones within 
which seed or planting stock of species and their 
strains may be safely used for forest, shelterbelt. 
and erosion control. 
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7. To urge that states, counties, cities, cor- 
porations, other organizations, and individuals 
producing and planting trees for forest, shelter- 
belt, and erosion-control purposes, the expense 
of which is borne wholly or in part by the fed- 
eral government. adhere to the policy herein out- 
lined. 

M. A. McCatt, 
Chairman, Seed Policy Committee. 
Approved: 
F. A. Sttcox, 
Chief, Forest Service. 
May 29, 1939. 
D. S. Myer, 
Acting Chief, Soil Conservation Service. 
June 8, 1939. 
H. A. WALLACE, 


Secretary. 
June 21, 1939, 
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HarpWarRE CLoTH SEED-Spot SCREENS REDUCE 
HicH SurFACE Soi. TEMPERATURES 


Screens made of hardware cloth are commonly 
used to protect seed-spots in forest plantations 
from the depredations of birds and rodents. It 
is important to know whether or not the screens 
influence germination and survival of seedlings 
in addition to furnishing protection against ani- 
mals. 

At the Stanislaus Branch of the California 
Forest and Range Experiment Station, near-sur- 
face soil temperatures were measured undei a 
4-mesh, 20-gauge hardware cloth screen made in 
the form of a cone 10 inches high and 10 inches 
across the base. The base of the screen was set 
about one-half inch into the soil during the de- 
scribed observations. (In plantations the screens 
usually are pressed into the soil about 2 inches.) 
The location was on a southerly aspect at 5,200 
feet altitude, was cleared of vegetation, and was 
not covered by litter. Two mercurial thermom- 
eters, gooseneck type, were placed inside the cone 
and two more were placed just outside, un- 
shaded by the cone. The bulbs were covered 
with one-quarter inch of soil. 

The 1938 daily averages of the two maximum 
temperatures inside the cone and outside the cone 
were treated as a series of paired observations 
and analyzed by the familiar ¢ test. The follow- 
ing figures summarize the data: 
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Average maximum temperature outside cone 
134.500: 
Average maximum temperature inside cone 
122. eb 
Mean difference 1222) 
Standard error of mean difference 0.3206 
t 37.4 
Degrees of freedom 68 


Since the value of t at the one percent level, 
with 68 degrees of freedom, is approximately 
2.65, the differences between the temperatures 
inside and outside the cone are obviously very 
significant. Krauch,' studying regeneration, has 
suggested that screen cones not only protect seed- 
spots from rodents but also produce a favorable 
shade. It is conceivable that the use of cones also 
might reduce the mortality of seedlings caused 
by high surface soil temperatures. 

H. A. FowE.ts and R. K. ARNOLD, 


California Forest and Range Experiment 


Station. 


WATERSHED MANAGEMENT IS More THAN PRo- 
DUCTION OF WATER 


Connaughton’s article in the April JouRNAL 
oF ForREsTRY is appropriate and timely. He is 
right in saying that watershed management is 
generally only a term in the vocabulary of for- 
esters. However, he has overlooked the fact that 
in humid sections of our country flood control 
may be of great importance in watershed man- 
agement. Perhaps his definition might read: 
Watershed management is the practice of 
handling the resources of a drainage basin for 
the proper control of water. 

It is necessary that foresters responsible for 
land management accept the full measure of their 
responsibilities for watershed management, but 
it must be remembered that the cooperation of 
meteorologists, engineers, and agriculturists is 
needed in many cases to do a competent job. 
In upstream engineering foresters, engineers, and 
agriculturists all have definite parts and all are 
needed. 

At present the great need of watershed manage- 
ment is research. Much work is needed on the 
interactions between water, vegetation, and soils 
before the most efficient watershed management 


"Krauch, H. Does screening of seed-spots do more 
than protect the spots against rodents and birds? South- 
western Forest and Range Exp. Sta. Research Note 49. 


1938. 
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practices can be developed. The field of hy- 
drology belongs to no one profession. Water has 
a thousand contacts with other substances in its 
course from water vapor in the atmosphere to 
streams in the bowels of the earth. The efforts 
of meteorologists, biologists, geologists, soil scien- 
tists, engineers, agriculturists, and foresters will 
be needed before all the fundamental principles 
are determined. Then it may be still longer be- 
fore these principles are used in formulating effi- 
cient methods of watershed management for all 
conditions to be effectuated»by foresters, agricul- 
turists, and engineers. However, in the mean- 
time foresters should utilize all available data and 
take an active and aggressive part in watershed 
management. 

CLARENCE HILL BURRAGE, 

Tennessee Valley Authority. 


“Woy Forest PLANTATIONS 
FAIL” 


COMMENTS ON 


Acting upon the suggestion that discussions of 
articles appearing in the JOURNAL OF FORESTRY 
are welcome, the writer wishes to comment on 
“Why Forest Plantations Fail,” published in the 
May issue. Because the writer has spent 11 years 
in Michigan, most of which were devoted to pro- 
moting reforestation, he has more than ordinary 
interest in this article. 

The writer seriously questions the sufficiency of 
the evidence presented in the article to warrant 
some of the conclusions, particularly those per- 
taining to the slit method of planting. 

In the first place, the author states that the 
purpose of the study was to learn (1) the effect 
of root placement and development on mortality, 
(2) the effects of cover on mortality, and (3) the 
effects of certain soil factors. Inasmuch as the 
soil factors were constant, the study really in- 
volved only items (1) and (2). 

The author states, “The study has shown rather 
conclusively that young red and jack pine trees 
which have their root systems predominantly 
cramped into a single plane suffer a significant 
decrease both in survival and height growth as 
compared to those trees which have more uni- 
form root development. This fact seems to be 
somewhat of an indictment of the slit method of 
plantings ” Tt may be inferred from the 
above quotation that the author refers to trees 
killed by drought, as he advocates planting trees 
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in the protection of other growth for better sur- 
vival from death due to heat. This leaves only 
20 percent to 50 percent mortality due to drought 
and it is very questionable whether this mortality 
should be charged to the method of planting in 
a year such as 1936. We are, after all, not so 
much interested in percentage survival as in 
enough survival to establish cover. Foresters 
plant 1,000 to 1,700 trees per acre to allow for 
some loss. 

A consideration of the data presented shows 
that a very important factor, namely depth of 
root system, evidently was left out of considera- 
tion as a possible factor in mortality. At least 
the author makes no mention of this. The data 
show that the dead trees had a shallower root sys- 
tem than the live trees. In a severe drought year 
this is probably a much more important factor 
than the proportion of roots at right angles to 
the slit, as it is a matter of general knowledge 
that moisture in the soil varies according to 
_ depth. Let us examine the following significant 
facts. The 2-year live jack pine had an average 
depth of root of 8.4 inches. The dead 3-year 
jack pine only had a root depth of 7.6 inches. 
The roots in the slit and lateral spread of the 
3-year dead jack pine, however, exceeded that 
of the live 2-year jack pine. 

A somewhat similar relationship is observed in 
the case of the red pine, even though the dead 
10-13 year old trees had slightly greater depth 
of roots than those 3-6 years old. The data 
show that the live 3-6 year pine had an average 
root depth of 11.5 inches and the dead 10-13 year 
pine a depth of 12.8 inches. In other words, 
the dead trees which were 7 years older than the 
live ones had an average greater depth of roots 
of only 1.3 inches. These facts, brought out 
particularly by the jack pine, would lead one to 
conclude that depth of roots was equally if not 
a more critical factor than roots at right angles 
to the slit. 

If the data prove anything, it is that those 
trees with the best developed and largest amount 
of root system withstood drought the best. 

As a substitute for slit planting, the hole 
~ method or wedge method is suggested. Without 
going into details of all the disadvantages of 
hole planting, the most important, that of cost, 
will be considered briefly. The writer kept rec- 
ords for three years on 7 different jobs in the 
States of Ohio, Indiana, and Illinois. Hole plant- 


ing averaged 235 to 311 trees per man-day, or 
a cost of $13.77 to $25.58 per acre. On the same 
areas slit planting averaged 434 to 837 trees 
per man-day, with a per acre cost of $6.10 to 
$10.80. In other words, with a 100 percent 
failure, a replacement could be made at a total 
cost of less than that involved by the hole method. 
Furthermore, will any forester maintain, to begin 
with, that costs of $13.77 to $25.58 per acre are 
justified in large scale planting? 

It was unfortunate that the study was made 
during a most unfavorable year and on the poor- 
est soil type that foresters are likely ever to en- 
counter. As Lovejoy so aptly puts it, “The old- 
est national forest in Michigan, meanwhile, has 
continued to plant pine in delta sugar sand so 
poor that the original forest was hardly worth 
stealing.” 

More forest planting studies are needed and 
will be welcomed by all foresters. These should, 
however, start from “scratch” and cover a range 
of factors such as soil types, age of stock, costs, 
furrows, scalps, etc. The weakness of the study 
under discussion lies, as the author intimates, 
in the fact that there were no check plots put 
in by the hole method. It is difficult to see, there- 
fore, how any concrete conclusions can be drawn. 
The writer offers as evidence that slit planting 
has proved entirely satisfactory, the fact that 
there is very good survival today on hundreds 
of plantations in Michigan put in prior to 1936. 
Most of these were planted under “sand plains” 
conditions. 

R. F. KroopsMa, 
Milwaukee, Wis. 


A CORRECTION 


Hermann Krauch wishes to correct an error 
made in his review of Factors Affecting the Es- 
tablishment of Douglas Fir Seedlings by Leo A. 
Isaac in the August 1939 issue of the JOURNAL. 

Line 8, page 668 read, “Maximum surface tem- 
peratures were found to be considerably higher 
in shade.” It should have read, “Maximum sur- 
face temperatures were found to be considerably 
higher in the open than in the shade.” 


‘Lovejoy, P. S. Concepts and contours in land utili- 
zation. Jour. Forestry 31:381-391. 1933. 
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An Outline of Forestry. By Thomas Thomson 
and M. R. K. Jerram. vii+208 pp. 4 pl., 
1l fig. Thomas Murby & Co., London, 
and Nordemann Publishing Co., Inc., New 
York. $2.25. 


The outstanding quality of this book is its 
presentation of a clear-cut, unified picture of for- 
estry. The authors start out with a discussion of 
forest policy by contrasting the policy of a nation 
with that of a private owner; they then show the 
division of the field into forest bionomics, which 
includes silviculture and protection, and forest 
economics, in which they place finance, mensura- 
tion and utilization; these are tied together into 
forest management, culminating in a discussion 
of the regulation of the yield and the preparation 
of forest working plans. Thus the authors pre- 
sent the whole field of forestry in one neat little 
bundle. 

In these days when Joint Congressional Com- 
mittee hearings provide sounding boards for 
many conflicting ideas of forest policy, it is re- 
freshing to find an objective presentation of na- 
tional forest policy, including the advantages and 
disadvantages of state and private ownership. The 
authors base their presentation on the experience 
of the Forestry Commission of Great Britain in 
trying to promote private forestry. For this 
reason the following quotation will be of inter- 
est to those in this country who maintain that 
their panacea of greater expenditures by the fed- 
eral government for fire protection, research, and 
grants-in-aid without any quid pro quo will result 
miraculously in universal sustained yield: 

“The assumption made [by the Forestry Com- 
missioners] that private owners, with such en- 
couragement as could be given them, would re- 
store their devastated woodlands and maintain 
the pre-war areas of forest in production, has not 
been fulfilled. It looks as if the state will have 
to undertake an even greater share of the task 
of building up a stock of growing timber in the 
country, than was anticipated.” 

Another quotation which will strike a respon- 
sive chord in many quarters, is: 

“The Forest Authority should have at its dis- 


posal a revenue which it can count upon for a 
period of years, so that its plans may be made 
in advance and its work proceed in an orderly 
manner.” 

It is earnestly recommended that all those in- 
volved in the present attempt to formulate an 
intelligent forest policy through the Joint Con- 
gressional Committee read at least the first chap- 
ter of Forest Policy. 

The very readable presentation of silviculture. 
protection, and the various phases of forest eco- 
nomics proves that subject matter, which some 
American writers insist on making involved and 
complicated, can be expressed in rather under- 
standable language. This subject matter does not 
differ materially in scope and content from our 
American forestry texts. 

The discussion of the regulation of the yield 
and forest working plans is brief, but neverthe- 
less the authors adequately outline the essential 
factors. The eight pages of glossary are de- 
cidedly helpful. 

On the adverse side, if there must be one, it 
should be pointed out that the authors have not 
quite attained their objective in trying to “dis- 
pel the ignorance” of those whom they call lay- 
men. In other words, the technical terms which 
have crept in, unavoidably of course, interfere 
with the semi-popular style which would appear 
to be necessary to reach the layman. (Of course. 
the British layman may be at ‘a somewhat differ- 
ent level than his American prototype). The 
authors do not claim that this book should be 
considered as a text on forestry, and so this 
places it somewhere between a popular treatise 
on forestry and a very readable handbook. It 
does not, however, compare favorably as a text- 
book with the more comprehensive An Intro- 
duction to American Forestry by Shirley W. Al- 
len. 

It should nevertheless be read by all American 
foresters, especially those whose duty it is to ex- 
plain the meaning of forestry to the general pub- 
lic, agricultural students, private forest landown- 
ers, Congressmen, and other “laymen.” 

M. A. HuBERMAN, 
U. S. Forest Service. 
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Kahlschlaglose Wirtschaft im Kiefernre- 
vier. (Management of the Pine Forest 
without Clear-Cutting). By H. Weck. 
Mitteilungen aus Forstwirtschaft und Forst- 
wissenschaft. 9: 242-252. 1938. 


In 1922 Alfred Moller described the Dauer- 
wald, or continuous forest, and stated that Dauer- 
wald is not to be interpreted as a silvicultural 
system but that it is a general, comprehensive 
principle for the forester to observe. Moller ar- 
gued that any method of silviculture which does 
not serve to bring the forest to its highest pro- 
ductivity, or which upsets the balance attained 
in the interrelation of site factors by attempting 
to “force sudden and drastic changes upon the 
forest,” is contrary to natural law and is to be 
avoided. As Dr. Weck remarks, the changes in 
a Dauerwald forest are most gradual. Under 
such intensive management, he states, it is impos- 
sible definitely to mark the time when thinnings 
end and reproduction cuttings begin. 

Moller’s ideas have stood as the antithesis of 
the traditional clear-cutting method so long prac- 
ticed in Germany. But when the theoretical 
principles of Dauerwald, which include such gen- 
eral conditions as balance between site and stand, 
productivity of the soil, mixed and uneven-aged 
stands, and a sufficient and uniformly distributed 
quantity of merchantable timber of at least cord- 
wood size were more closely scrutinized, their 
impracticability of application in individual cases 
was realized. To bridge theory and _ practice 
every other forester upheld a different silvicul- 
tural method as being synonymous with Dauer- 
wald. Some, as the late Wiebecke of Eberswalde, 
thought of the Dauerwald forest as a selection 
forest. Others considered it to be group shelter- 
wood. At last some point of compromise has 
been found in that a state decree defines Dauer- 
wald as a principle that can find application in 
all silvicultural systems except clear-cutting. The 
use of clear-cutting is to be a “most rare excep- 
tion.” To this extent, then, have Moller’s ideas 
been incorporated into German forestry. 

In this article Weck discusses his forest of 
Eberswalde in Prussia as a definite example of 
a shift away from clear-cutting. The change 
is of particular significance because Eberswalde 
is in the north German sand plain where clear- 
cutting of Scotch pine has been the traditional 
practice. Pine is accompanied by a small pro- 
portion of hardwoods as beech and oak. Whereas 
Alfred Dengler, eminent professor and silvicul- 
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turist of the Eberswalde Forestry College, holds 
that, even on good sites, these mixed stands 
should be clear-cut and then followed by pure 
Scotch pine, Weck, believing in a mixed stand, 
is prepared to use a group shelterwood method 
with artificial reproduction. Groups are begun 
wherever the cover of the old stand thins, and 
are widened toward logging trails. After the 
pine has been established for 40 or 50 years 
hardwoods may be introduced. A mixed stand 
results in which high-quality pine will be pro- 
duced under the influence of the half shade. 

Dr. Weck believes that under his system not 
only the quality but also the quantity of timber 
produced will be improved. However, he realizes 
that it is difficult to prove that the quantity of 
timber produced under his method of cutting 
will be greater or less than if the intermediate 
cuttings were heavier or lighter. He does pre- 
sume that the points of lowest productivity lie 
at the extremes of clear-cutting on one hand, 
and no intermediate cutting on the other, and 
that the optimum amount to be cut is to be 
found somewhere between these opposites. With- 
in this range it is not the intensity of thinnings 
and cuttings, but rather the choice of stems left 
to grow that is the crucial factor. 

To Dr. Weck’s knowledge none of the best- 
quality pine of the Prussian markets has been 
grown on areas that were clear-cut. He suggests 
that complete cultivation of the soil prior to re- 
generation, in conjunction with pruning and in- 
tensive care of the growing stock, will produce 
similar high-quality wood; nevertheless, the 
broadleaf admixture he considers essential is 
missing in such stands. He would prefer Scotch 
pine growing in shade with a long period of re- 
pression, resulting in a late culmination of maxi- 
mum diameter growth. This maximum would in 
Eberswalde be at anywhere between 120 to 220 
years, and, although no definite figure is given 
for the period in repression, it appears to be 
about 60 years. 

There is no question that Weck’s method fui- 
fills all of Moller’s requirements for the Dauer- 
wald. The critical point in determining the suc- 
cess or failure of his management, however, is 
recognized to be the behavior of the pine under 
shading. To regulate the proper amount of 
light requires a most intensive forest manage- 
ment. Weck understands this and, in refusing to 
designate any one factor that should lead the for- 
ester to an abandonment of clear-cutting, fea- 
tures the economic limitations that hinder any 
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attempts at painstaking silviculture in forests with 
smaller, relatively less skilled staffs at their dis- 
posal than Eberswalde. Some of the East Prus- 
sian forests are too large and undermanned; ! 
there, and in similar districts, Dauerwald is not 
merely a question of site conditions being fa- 
vorable for the maintenance of advance repro- 
duction, but of whether any method other than 
clear-cutting can be economically and success- 
fully employed until the size of units is reduced. 

The German interpretation of Dauerwald has, 
then, become broad enough to fit actual working 
conditions. American foresters will appreciate 
that the original formulation of the concept can 
have but purely theoretical application for con- 
ditions in most parts of this country; also, that 
we cannot pull the interpretation of Dauerwald 
beyond the point to which the Germans them- 
selves have stretched it. Beyond this point it be- 
comes absolutely meaningless. 

Pau E. Bruns, 
Yale School of Forestry. 


La Rivista Forestale Italiana. (Italian For- 
estry Review.) Augusto Agostini, Founder 
and Director. Vol. 1, No. 1, March 1939. 68 
pp. Illus. Istituto Poligrafico dello Stato, 
Libreria dello Stato, Rome. Monthly. For- 
eign subscription, 50 lire. 


L’ Alpe, the forestry magazine published for 25 
years under the auspices of the Touring Club of 
italy, suspended publication at the end of 1938. 
In its place comes a new and more elaborate 
journal, published under the direction of Prof. 
Dr. Agostini, commanding general of the Na- 
tional Forest Militia (Forest Service), with the 
collaboration of Drs. Merendi, Pavari, Sala, and 
Saladarelli, all of whom are also officers of the 
Forest Militia. 

The new Review is well prinied on good paper 
and is copiously illustrated with excellent photo- 
graphs. Although it will have considerable popu- 
lar appeal, its major purpose is to present the re- 
sults of technical forestry work and to promote 
forestry throughout Italy and its possessions. 
This first issue contains an interesting account 
of the Italian Forest Survey and the resulting 


‘Administrative units of 12,500 to 25,000 acres, with 
ranger districts of 2,500 acres! Weck has eight foresters 
and an office staff to help him manage the Eberswalde 
unit of 10,000 acres. 
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forest map of the Kingdom, which was com- 
pleted in 1938. This map, a section of which is 
reproduced, shows in colors, on a scale of 1:100,- 
000 and on a topographic base, the location of 
the forests by major types, species, and forest 
forms. Other articles include “Races of Forest 
Trees and Source of Seed,” “Autarchy in Tim- 
ber Production,” “Cultural Care of Newly Plant- 
ed Forests,” and “Experiments in Afforestation of 
the Plateau of Western Friuli.” There is also a 
section devoted to reviews, and one containing 
brief notes on forestry im Italy and other coun- 
tries. 
W. N. SPARHAWK. 
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Mechanized Logging. By C. R. Townsend. 
Illus. Woodlands Section, Canadian Pulp 
and Paper Association. 90 pp. 1938. $3. 


Except on the West Coast, where sheer size 
of the timber compelled the use of machinery. 
the logging industry has been slow to adopt 
mechanical methods in lieu of the muscle power 
of men and horses. The advent of the tractor 
and the rapid expansion of our road system 
which has permitted the truck to penetrate prac- 
tically every forested area is bringing about a 
rapid change in logging methods everywhere. 
The practical logger is an inventive individual 
and as soon as he begins to use a standard ma- 
chine, such as a truck or a tractor, he proceeds 
to overhaul it, add a gadget here, take one off 
there, and generally redesign it to fit his specific 
logging problem. Thus mechanization moves 
ahead on some fronts and lags behind on oth- 
ers, largely because there is no clearing-house for 
exchange of ideas among the logging fraternity 
and for passing on the good ones to the manu- 
facturers of equipment. 

In Mechanized Logging Townsend has brought 
together a tremendous amount of factual data on 
current methods of adapting standard machinery 
to logging problems in the United States and 
Canada. The report covers cable logging, trac- 
tor logging, truck logging, portable power saws, 
loading and unloading, road construction, camps, 
power and the operating costs and care of heavy 
equipment generally. Abundantly illustrated by 
clear photographs and excellent line drawings, 
the many rather complicated cases described are 
easy to follow and full of pertinent suggestions 
for adaptation of methods to new situations. 
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It is a book that ought to be on the desk of 
every logging superintendent, in the designing 
room of every logging equipment manufacturer, 
and in the library of every forestry school. 
Admittedly a report on a current and rapidly 
changing situation, it deserves the support of 
wide distribution so that the author and _ his 
sponsors may be encouraged to follow it with 
others of a similar nature. 
D. M. Matruews, 
University of Michigan. 


Bee 
Das Pflanzenleben der Ostalpen. (The 
Plant Life of the Eastern Alps.) By 
Rudolf Scharfetter. xv+419 pp. Map, 73 
figs. Franz Deuticke, Vienna and Leipzig. 


1938. Pr. 24 RM (paper covers) 
25.80 RM (cloth). 


and 


Thirty years of spare-time work, including 
hundreds of botanizing excursions and the peru- 
sal of “more than a thousand botanical writ- 
ings,” went into the preparation of this volume. 
which aims to present in one place all of the es- 
sential existing knowledge of the complex flora 
of the region. The author does not pretend to 
have said the last word on the subject—indeed, 
he says, “The Plant Life of the Eastern Alps 
cannot be written until sometime in the future. 
What I can offer in the following pages is only 
an attempt to bring together the building stones 
for this great work. Almost every chapter needs 
new investigations, new working over.” 

The Eastern Alps is defined as that portion 
of the Alps lying east of a line from the Bo- 
densee (Lake of Constance) to Lake Como, and 
with the adjacent foothills and lowlands extends 
from the Danube on the north to the Po on the 
south, and east somewhat beyond a line running 
from Vienna to Trieste. It includes parts of 
Germany, former Austria, Yugoslavia, Italy, 
Liechtenstein, and Switzerland. This area is the 
meeting place of several distinct floras: the Medi- 
terranean, the Illyrian, the Pannonian, the Bal- 
tic, and the Alpine. The result of the geographic 
situation, the geological history, and_ several 
thousand years of human interference is an ex- 
ceedingly complex and varied series of plant 
associations and vegetative types. Dr. Schar- 
fetter has done what appears to be an excellent 
job in organizing and synthesizing the vast 
amount of information on all of these types of 
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vegetation, including that of the lakes and the 
moors, the meadows and pastures, the cultivated 
fields, the forests, and the high alpine areas. 

Not only does he describe the floristic com- 
position and ecological relationships of the va- 
rious plant associations, but he also discusses 
the vegetational history of the region, from the 
uplifting of the Alps, through the glacial periods, 
and down to the present. Much information is 
given on the migration of plant species and 
forms in response to topographic and climatic 
changes and as a result of human migration 
since the Stone Age. Except for the higher Alps, 
most of the region was originally forest, and a 
large part of it remains forest to this day. For- 
est vegetation, the factors conditioning its dis- 
tribution and composition, and the changes it 
has undergone in arriving at its present state 
consequently occupy a large share of the book. 

Many, if not all, of the “more than a thousand 
botanical writings” upon which the author drew 
for information are listed in a 38-page bibliog- 
raphy. The value of the book as a reference 
work is enhanced by an index of upward of 
2,400 plants mentioned in the text. 

W. N. SpaRHAWK. 
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Thinning, Pruning and Management 
Studies on the Main Exotic Conifers 
Grown in South Africa. By I. J. Craib. 
Union South Africa Dept. Agric. and For- 
estry Science Bull. 196. 179 pp. 39 fig. Pre- 
toria. 1939. Pr. 1 shilling. 


The revolutionary findings of Dr. Craib as ap- 
plied to wattle culture’ have in this bulletin been 
formulated into a practical system of applied 
technique for pine plantations, the objective of 
which is to treble the yield per acre of high-class 
products, and transform public forestry from a 
largely submarginal to a profitable enterprise. 

South Africa has the advantage of possessing 
a natural habitat which, while practically devoid 
of native conifers, possesses climatic and edaphic 
factors extremely favorable to conifer growth. 
Of the exotic species so far planted on a large 
scale, Pinus insignis (Monterey pine) and P. 
patula (a Mexican pine) have shown average 
maximum yields at 30 years on first quality site 


1The place of thinning in wattle silviculture and its 
bearing on the management of exotic conifers. Empire 


Forestry Jour. 13: 193-212. December 1934. 
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of 7,500 and 8,840 cubic feet per acre, respec- 
tively, or a.mean annual growth of 391 and 406 
cubic feet, with average d.b.h. of 17 and 18 
inches and heights of 120 feet. It happens, how- 
ever, that a large proportion of the plantations 
have been formed of P. pinaster (maritime pine), 
whose performance, on the same site, is much less 
satisfactory. Yields at 30 years are but 3,860 
cubic feet, average d.b.h. only 11 inches, height 
only 70 feet, and mean annual growth only 127 
cubic feet. Pinus caribaea and P. taeda are 
classed as “medium fast” growers and do some- 
what better. Other exotics such as P. canarien- 
sis, P. longifolia and P. palustris are grouped 
with P. pinaster as “slow growing” and unsatis- 
factory from the standpoint of economic forestry. 
The present area of plantations is roughly classi- 
fied as, Quality I, 20 percent, IT, 50 percent and 
III, 30 percent. An area of 213,000 acres has 
been planted by the government to conifers, of 
which the two fast growers P. insignis and P. 
patula occupy but 25 percent, P. caribaea and P. 
taeda 15 percent, and the slow-growing species of 
the P. pinaster group 60 percent. 

The afforestation program of the Union has 
been in full swing since the Great War, and is 
proceeding at the rate of 16,000 acres a year. 
It will be completed, that is, the 587,000 acres 
of publicly owned land suitable for planting will 
have been stocked, within 25 years, in propor- 
tion of 90 percent conifers and 10 percent hard- 
woods. This area will then be capable of yield- 
ing 70 million cubic feet annually, which is about 
one-half of the calculated requirements of the 
Union. 

The problem of transition from an economy 
based almost entirely on imported wood to one 
founded on utilization of home-grown forests has 
presented many difficulties. ‘The expansion of 
this new industry has been hampered by the 
apathy of large and powerful wood-importing 
firms, by lack of knowledge, experience and capi- 
tal on the part of private enterprise, by the 
reluctance with which the state has been prepared 
to undertake departmental saw-milling in compe- 
tition with private enterprise, and, particularly, 
by the almost complete absence of personnel 
trained in the saw-milling business. . Tits 
with marked reluctance that the Division of For- 
estry has gradually come to the conclusion that 
private enterprise will not develop at a rate great 
enough to cope with the conversion of rapidly in- 
creasing local coniferous wood supplies. . .. It is 
for this reason that the state has, during recent 
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years, erected and operated sawmills at several 
centers. Two large state mills are already work- 
ing up to capacity and the erection of two more 
has been sanctioned. . . . Despite the present 
trend, however, wholesale departmental milling 
is not likely to materialize. It is incumbent upon 
the state to bear the brunt of the utilization pro- 
gramme only so long as private enterprise is 
either unable or unwilling to undertake it... . 
It is the considered policy of the state that wood 
conversion and manufacture should gradually be 
handed over to private enterprise, with the ex- 
ception of pilot mills.” 

By 1980, a total of 63 mills, each with an an- 
nual capacity of 700,000 cubic feet (approxi- 
mately 5 million board feet) will be needed to 
handle the output of government timber. These 
will employ some 15,000 men and produce $15,- 
000,000 worth of salable products annually. 

If utilization does not develop at a rate to 
keep pace with silviculture, especially with the 
fellings demanded by silvicultural needs, it will 
require either thinning irrespective of utilization 
(which is not otherwise advised), state assistance 
to private enterprise, or the curtailment of the 
rate. of afforestation. 

The principal theme dealt with is the necessity 
for a radical revision of silvicultural methods in 
order to transform operations now submarginal 
into profitable workings. Without minimizing 
the indirect benefits of forests, the objective of 
this federal project is primarily economic. The 
methods proposed have been approved by the 
Forest Service of South Africa, which is trans- 


lating them into action as far as circumstances ~ | 


will permit. 

Unless trees—our American species—behave 
differently in South Africa than in their native 
habitat, American foresters may well study these 
adopted practices of our neighbor. 

The factual basis upon which these silvicul- 
tural policies are formulated is of especial inter- 
est to students of forest mensuration and statisti- 
cal methods. Yields are based on even-aged 
stands, with rotations of 30, 40, and 50 years for 
site qualities I, II, and III, respectively. Per- 
centages of utilization for given top diameters 
are shown, and the quantities and relative values 
of four size-classes of product given, from which 
money yield tables can be deduced based on 
prices. 

The conclusions emphasized by existing prac- 
tice are the extreme differences in yields from 
inferior and superior sites, and from slow grow- 
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ing and fast growing species, and the still greater 
differences in values of small and large logs. 
The cost of production will probably exceed the 
revenue at finality on 80 percent of the area. 


The problem thus presented has been attacked 
through revolutionary changes in thinning prac- 
tices, in favor of drastic and early thinnings ac- 
companied by pruning of live branches to obtain 
a minimum radius of 4 inches of clear lumber. 
“The technique of research on thinning has, dur- 
ing recent decades, become greatly complicated 
because of the demands for replication made by 
specialists in biometry. Their contention is, 
briefly, that differences due to treatment will 
never be known with precision until due allow- 
ance is made for differences due to soil variation. 
Unfortunately, the now generally accepted stand- 
ards of replication in research technique have 
been based almost exclusively upon agricultural 
or other problems where results are obtainable in 
relatively short periods of time from relatively 
small units of area. In silvicultural thinning 
problems each individual tree is liable to have 
an effective root spread of 100 feet at maturity; 
rotation periods range from a minimum of 30 
years here to 150 years overseas; free-growing 
stands, carrying only 50 trees per acre, necessi- 
tate the measurement of 0.2 acres (i.e. 10 trees) 
as the minimum unit of area. Taking these fac- 
tors into account it will be realized why an acre 
per treatment .. . is now regarded here as the 
basic minimum size if border effects are to be 
largely eliminated.” 


“Tf the scope of thinning projects is to include 
a range of treatments, and if these are to be ade- 
quately replicated, then the acreage required for 
each project will, in most cases, far exceed the 
acreages of the uniform areas available. For this 
reason the advantages to be derived from repli- 
cation are not regarded as sufficient compensa- 
tion for the reduction in number of treatments, 
plot size and plot surround, which replication 
necessitates. . .. Research on thinning has, in 
the past, been conducted almost wholly within 
the zone of suppression. ... Differences, due to 
treatment, have therefore been comparatively 
small. Under current research policy, thinning 
investigations include ranges of density between 
the extremes of no thinning (1,200 trees per 
acre) to free growth (50 trees per acre)... . 
As the various treatments are correlated, it is 
anticipated that the resulting curve trends will 
also be correlated.” 
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On one area, the only locality offering sufficient 
space, the proposed series will be replicated four 
times and “if, within the next decade, it is found 
that a statistical analysis . . . gives results which 
differ in any essential from those given by series 
which have not been replicated, the present tech- 
nique will be discarded or modified so as to con- 
form with standard statistical methods. . . 
Framing the silvicultural policy cannot be post- 
poned until it can be supported by precise data.” 


The above statements have been quoted at 
length as touching certain recent developments of 
experimental technique in the United States 
which have not been universally accepted as yet, 
as either necessary or practical. 


The pronounced and demonstrated effect on 
diameter growth of early and heavy thinnings or 
sufficient growing space has led to the adoption 
of an initial planting spacing of 9 by 9 feet on 
good sites and 12 by 12 feet on sites of third 
quality. Thinnings are made on quality I sites 
at 8, 12, and 18 years; on quality II at 6, 14, 
and 25 years; and on quality III at 6, 20, and 30 
years. These leave, respectively, 300, 200, and 
130 trees on sites I and II and 180, 120, and 85 
trees on site III. Yields 12,049, 9,905, and 4,535 
cubic feet at 30, 40, and 50 years respectively 
are expected. The response to thinning is im- 
mediate and not gradual. 

Pruning is a vital accessory to this thinning 
program. The removal of live branches from 
25 percent of the living crown length had no 
measurable effect on increment. When 50 per- 
cent was removed, height and diameter growth 
were reduced, but for only one growing season. 
Even with 75 percent taken, the effect lasted but 
two seasons. If dead branches are allowed to re- 
main and occlude, they give rise to loose knots. 
This is the basis for early pruning of the limbs 
while still alive, for this loose-knot zone between 
the tight-knotted core and the clear outer zone 
greatly depreciates the grades obtained. 


It has also been found that planting does not 
require the former costly methods of soil prepa- 
ration but is successful in the unbroken native 
low forest or “fynbos” (2 to 5 feet high), by 
using strong transplants. The expense is fur- 
ther diminished by the wide spacings advocated. 


The limitation of space prevents the mention 
of many other valuable points covered by this 
bulletin, which is an outstanding example of the 
synthesis of research, economics, and manage- 
ment in a definite and well-rounded policy for 
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the federal conifer forest plantations of the Union 
of South Africa. 
H. H. CHapMaAn, 
Yale School of Forestry. 


Fremdlaendische Wald- und Parkbaeume. 
(Exotic Forest and Park Trees.) By 
Carl Alwin Schenck. 3 vols. 615, 645, and 
640 pp. Illus. Paul Parey, Berlin. 1939. 
RM 62 minus 25 percent, or about $18. 


This gigantic work covers the trees of the 
world outside of Germany. Not since Engler 
and Prantl’s great classification of plant life and 
Heinrich Mayr’s treatise on exotic trees has such 
an encyclopedic contribution been made in the 
field of dendrology. Mayr’s book dates from 
1906 and many changes have made it obsolete. 

It is a matter of justifiable pride that the au- 
thor of these mighty volumes is none other than 
Dr. Carl Alwin Schenck, German by birth but a 
pioneer American forester, some time director 
of the Biltmore Forest School, and now resident 
in Darmstadt. This fact explains the preponder- 
ance of American information and the loving 
care given to the treatment of American trees, in 
contradistinction to the somewhat cursory treat- 
ment of the trees of other countries. Dr. 
Schenck’s heart is in America! 

Dr. Schenck used to say, “The good United 
States is rich; it does not know how rich it is.” 
Certainly, a perusal of these volumes, even a 
casual leafing of the pages and of the magnifi- 
cent pictures (472 of them!) and maps, will con- 
vince the American forester that, in respect to 
tree kinds, we suffer from an “embarrass des 
richesses.”” 

The first of these three superbly printed vol- 
umes starts with climatic sections, i.e., 145 cross 
sections of United States, Canada, Newfoundland, 
Asia, and the countries of the Mediterranean. 
These are the countries of Origin. There follow 
36 cross sections of the climate of the countries 
of Introduction, especially, of course, Germany. 
This part is exceedingly well done. Take, for 
example, Climatic Section No. 102—Central New 
York. Eight “stations” are tabulated, giving 
latitude and longitude, monthly mean tempera- 
tures and precipitation, and the average annual 
temperature and total precipitation. Explanatory 
notes, maxima and minima of temperatures, and 
a list of important tree species, complete this 
section. 
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After the Climatic Sections come the photo- 
graphs, with names of the photographers. This 
pictorial display is a joy to see. It is far and 
away the finest display of tree and forest photo- 
eraphs known to the reviewer. Each photograph 
has a detailed caption and is referenced to the 
appropriate Climatic Sections. Outstanding are 
the photographs of the West Coast forests. Dis- 
appointing, however, are most of the Japanese 
pictures and particularly those of Siberia. If the 
Siberian pictures are typical of the forests there, 
then the U.S.S.R. is poor indeed (to paraphrase 
Dr. Schenck). 

The second volume deals entirely with conifers 
and bears the title Die Nadelhdlzer. It consists 
of a detailed alphabetical analysis of the genera 
and species. Under each species are notes cover- 
ing synonyms; botanical description; varieties; 
occurrence (in native habitat and in Europe) ; 
silviculture (particularly the silvics of the spe- 
cies) ; protection; utilization, and suitability for 
planting in Europe. 

The reviewer is delighted with the accuracy 
and wealth of detail in this volume. For ex- 
ample, under Picea canadensis or, as Schenck 
prefers to call it, P. glauca, he found absolutely 
authentic details as to the little known variety 
albertiana in eastern British Columbia. Thus on 
p. 247 it is correctly described as “descending 
the valley of the Fraser and occurring at Quesnel 
and... Kamloops.” Such discerning accuracy 
is heartening; for, until lately, the spruce of east- 
ern British Columbia was assumed by most for- 
esters to be overwhelmingly Engelmann spruce. 
(Schenck cites an extensive reconnaissance sur- 
vey near Quesnel, B. C. which lists 43 percent of 
the stand as P. engelmanni and does not mention 
P. glauca.) 

The third volume of this dendrological trilogy 
deals exclusively with the broadleaved trees (Die 
Laubholzer). It follows the same plan as in Vol- 
ume 2 and with equally commendable results. 

If every American forester acquaints himself 
with this valuable work; if all forestry school li- 
braries include it; if the state and federal forest 
services make it available to their personnel, 
then and only then will Dr. Schenck’s long labors 
be rewarded. For the language barrier is not an 
obstacle to making this book a useful tool in the 
better practice of American forestry and in 
broadening the appreciation of our intrinsic for- 
est wealth. 

_Dr. Schenck could have done no greater ser- 
vice to American forestry than to write this book. 
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It challenges us to be worthy custodians of this 
great heritage: the trees of the “good United 
States.” 
A. B. RECKNAGEL, 
Cornell University. 


Sechrist’s Foresters’ Field Manual. By W. C. 
Sechrist. 128 pp. The Craft Press, Inc., 
Fayetteville, Pa. 1939. $1.50. 


“A ready-reference book of tables, data, and 
important information,” this vest-pocket-sized 
manual should rapidly take the place of the pen- 
cilled notes which most field men carry on the 
backs of envelopes and on scattered loose sheets. 

The many formulae and easily forgotten data 
necessary to the practicing forester are grouped 
under 14 chapter headings and are made more 
accessible with a thorough index. Doubtless this 
book, once in the possession of a field worker, 
will be consulted daily for usable information on 
mensuration, building materials, forest improve- 
ments, insects and insecticides, nursery work, 
explosives, paint, finance, water structures, and 
allied phases of applied forestry. 

The manual is not intended to take the place 
of the many forestry and engineering texts and 
references which form the forester’s library; its 
purpose is to answer questions which arise on the 
job and which must be answered at once. Salient 
points gleaned from numerous texts, manuals, 
and handbooks are grouped for the convenience 
of the user. For instance, the Forest Truck Trail 
Handbook and the Improvement Handbook of 
the U. S. Forest Service form the bases for a 
chapter on forest roads, trails, and bridges. Ad- 
ditional information, hints, and field short-cuts, 
however, give the user the benefit of the experi- 
ence of the author and his associates. 

Statements such as, “Knots should be shellaced 
after putting on primary coat—not before” and 
“Black Leaf 50 is 14 stronger than Black Leaf 
40,” are typical of the author’s concise presenta- 
tion and efficient use of printed matter. Rules- 
of-thumb are given for the quick estimation of 
weights and strength of materials, areas of regu- 
lar and irregular surfaces, load capacities of 
structures, mixes of concrete and mortar, and 
flow of water through weirs and pipe. 

Among the many tables are those of weights 
and measures; board foot content of logs, 
squared timbers, and boards; conversion tables 


. 


of various types; map scale ratios; and one en- 
tirely new table of weight per foot-length of green 
logs. 

Bound in an attractive, bright red, leather 
cover, the manual is quite durable; and what is 
equally important, it cannot easily be mislaid. 
Varying amounts of white space left at the end 
of each chapter and a few blank pages in the 
back permit the addition of notes by the user. 

A. G. HALL, 
U. S. Forest Service. 
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The Forest Manager. By Dr. Karl Dannecker. 
American edition, translated by Arthur O. 
Weidelich. 172 pp. Illus. American For- 
estry Association, Washington, D. C. 1939. 
$2. 


This book, appearing in the third or American 
edition, is a liberal translation from the German 
text, edited and adapted to American conditions. 
In the opinion of the reviewer, the American 
farmer, forest owner, and forester will find in 
this text many fundamental forest facts to aid 
him in the development and management of for- 
est lands under his ownership or supervision. 

The influences of the forest upon both life and 
living in the past, present, and future are 
stressed. Figures show the high economic value 
of the forests for the German people. Such facts 
and figures can easily be paralleled in any for- 
ested state in America. The value and impor- 
tance of private forests in the national economy 
as well as the value of the forest as a farm enter- 
prise are discussed. The author shows the im- 
portance of better management of the farmwoods 
as a supporting arm to agriculture. 

Compared with the American, the German for- 
est owner is limited in the number of commer- 
cially useful species of forest trees. Every kind 
of tree has definite requirements, the knowledge 
of which is essential for the forest manager. The 
author shows the importance of knowing the trees 
by types and individual species, their character- 
istics and behavior under different conditions of 
soil, moisture, elevation, and exposure, as well 
as when grown in pure stands or in combina- 
tions. He points out the necessity of adapting 
the species to both site condition and economic 
use. 

In the chapter on “Forest Soil and Its Treat- 
ment” the author answers many questions which 
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arise in the mind of every forest owner, and 
especially the farmer, such as the importance of 
forest litter in relation to soil texture, fertility, 
and moisture, its relation to tree growth, the re- 
sults from its removal for use in agriculture. It 
is the reviewer's opinion that if the information 
under this heading were known and applied by 
the American farmer, the management of our 
farm woodlands would be materially improved. 

The forest stand and its treatment naturally 
follows as the next step in the management of a 
forest. The characteristics of a forest stand, 
whether managed or natural, the purpose and 
goals of stand treatment, methods of treating 
stands of various ages and conditions, and the 
final development of the timber stands are dis- 
cussed as a basis for better management of a 
growing timber crop. 

The author is a confirmed believer in the selec- 
tion system in a forest harvest as the most nat- 
ural method of forest management, as it pro- 
vides for a more complete biological balance, 
provides conditions for a greater forest growth 
of better quality, with less damage from insects 
and diseases, and makes possible a more regular 
harvest, either annually or at shorter intervals 
than with other methods of management. Sev- 
eral variations of the selection method are out- 
lined for different forest conditions. At least for 
certain species or combinations of species under 
German conditions the author develops a good 
case for selective cutting. 

The chapter on “Harvesting, Preparation, and 
Utilization of Forest Products” goes into too 
much detail and many of the methods discussed 
are not applicable to American conditions. 

Forest regulation and cooperative activities of 
forest owners are briefly discussed. During the 
past few years since the book was written there 
have been many changes in regulatory laws, 
many of which would not be of interest to Ameri- 
can readers. Details of the German text were 
omitted. Many cooperative associations of for- 
est owners were organized after the World War, 
but these have been disssolved and their func- 
tions assumed by the Reichsnahrstand. 

As a whole, this book deals with the funda- 
mentals of forestry and the management of a for- 
est in a practical, easily understood manner, and 
it should be of interest and value to many farm- 
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ers and other forest owners. It, too, should be 
helpful to foresters dealing with American farm 


forest problems. R. W. GRAEBER, 
North Carolina State College. 
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Applied Silviculture in the United States. 
By R. H. Westveld. 567 pp. Illus. John 
Wiley & Sons, Inc. New York. 1939. $5. 


Originally placed on the market as a litho- 
printed book, this treatise on silvicultural meth- 
ods received the constructive suggestions of 
many teachers who used it as a text in schools 
of forestry. It is now printed as one of Wiley’s 
regular forestry series. 

Instead of dividing the United States into 
the conventional number of forest regions, the 
author uses eighteen, together with many types. 
The material under each region has been sub- 
mitted to various authorities within the region 
for criticisms and additions. The staffs of the 
various regional forest experiment stations were 
particularly helpful in this. 

Each region is treated from a statistical stand- 
point as to area, location, ownership, and pro- 
duction. The main physiographic and climatic 
features are discussed. What has happened to 
the forests in the past and how they are being 
logged at present form the backbone of the 
book. Slash disposal methods and insect and 
disease problems are brought to the reader’s 
attention. Thus he is given a detailed picture 
of the forest composition and forestry practice 
requirements of the various regions. 

The reviewer, having used the previous 
manuscript as a text, would have preferred to 
see a map of each region at the beginning of 
each chapter rather than as Figure 1. It is also 
to be regretted that certain minor errors that 
crept into the original copy were not corrected 
in the finished text. Many of the photographic 
reproductions are not as clear cut as could be 
desired. 

In general this is an excellent textbook and 
deserves careful reading by both the student and 
the practitioner. 

TH). STARKER: 
Oregon State College. 


CORRESPONDENCE 


Dear Dr. SCHMITZ: 


It is encouraging to get the reaction of Vincent 
W. Bousquet and John G. Miles in their article 
“As We See It” in the July issue of the JOURNAL. 
They find themselves in an economic predica- 
ment affecting an ever-growing number of young 
men and women in every field of skilled, un- 
skilled, and professional labor. Instead of resign- 
ing themselves to a situation of which they, like 
countless others, have been unwilling victims, 
they are attempting manfully to create their own 
opportunities to make an honest living. 


In interpreting, however, the present lack of 
development of private forestry, the authors, 
rather than examine critically the factors respon- 
sible, have evidently accepted unquestionably the 
rationalizations of the apologists for the lack of 
progress in that field. 

In the third paragraph, for instance, the au- 
thors explain why the business of forestry has 
not been made to yield dividends how and when 
desired. In this they may not have a full appre- 
ciation of the limitations peculiar to such enter- 
prise. If quick returns on investments and quick 
conversion of timber capital are wanted, then ob- 
viously private forestry is not the answer. For- 
estry, whether private or public, must be under- 
stood to mean sustained yield—and, until the 
growing stock is adequately developed, deferred 


Timberland owners who do not wish 
to recognize this vital principle are obviously not 
interested in practicing forestry. The authors 
themselves admit these points in citing examples 
of successful private enterprises in the South and 
West. Yet in concluding the fourth paragraph, 
they ask for the special privilege of assured quick 
cash returns even to those operators who are un- 
willing to accept the requirements of forestry 
enterprise. Perhaps they have in mind invoking 
some as yet undiscovered principle of genetics 
whereby timber on private lands can be finan- 
cially matured in a fraction of the time now re- 
quired; or do they contemplate some form of 
hand-out (perish the American thought) —a gov- 
ernmental insurance of cash returns? 


returns. 


The same confusion extends into the next para- 
graph: “We must somehow arrive at shorter ro- 
tations. .. .” Serious effort is now being made to 
meet the problems mentioned by public and pri- 
vate agencies established specifically for this pur- 
pose. Their solutions will not be obtained by any 
abracadabra, nor can they be found in the field 
of forestry alone. Taxation is a case in point. 
Investigations by the Forest Service have shown 
that the forest tax problem is so intimately tied 
up with taxation as a whole that it is impossible 
to settle the one without the other. One of the 
strongest criticisms of forest tax relief proposals 
is that they discriminate in favor of one type of 
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ownership, overlooking the fact that agricultural 
and many forms of industrial enterprises are also 
subject to delayed returns on invested capital. 

As for “harassing . . . labor laws” would the 
authors deny the right of employees to organize 
and bargain collectively for decent wages and 
working conditions as clarified by the Wagner 
Act? Would they deny the payment to the head 
of a family of even the minimum rates of 25 cents 
an hour for 44 hours a week established by the 
Wages and Hour Law? Both these measures 
definitely recognize labor as an integral element 
of the social structure, not merely as an item in 
the cost of production to be cut whenever profits 
are not as high as the employer desires. The au- 
thors also overlook the fact that only as labor 
(comprising the mass of consumers) receives 
adequate compensation can the markets for for: 
est products, and other products as well, be buil 
up and sustained. Furthermore, given the op- 
portunity, labor can contribute to the success of 
industrial enterprises because it is rapidly com- 
ing to realize that oniy by helping industry to 
function more efficiently can it demand a larger 
share of the derived benefits. 

The sixth paragraph would be clarified con- 
siderably if the authors explained what they 
meant by “a reasonable amount of cooperation.” 
If they mean that the granting of subsidies will 
be based on the adoption of satisfactory stand- 
ards of sustained yield, we agree. If, however. 
no such guarantees are implied, then we do not 
agree. The taxpayer has a right to insist that 
grants-in-aid be withheld unless and until stand- 
ards are met. This should be taken to include 
conformance not only with forest practice rules. 
but also with federal labor laws. 

We like the spirit displayed by the authors in 
the paragraphs near the bottom of page 518. 
This statement obviously represents their own 
deeprooted convictions to a greater extent, per- 
haps, than their previous remarks concerning the 
handicaps to private forestry. “We realize that 
society needs foresters . . . but we do not expect 
society to support us unless we can contribute 
something toward it.” So also private forestry 
enterprise should not expect to be supported by 
society unless it too makes a contribution. 


That is how we see it. 


BERNARD FRANK AND 
M. A. Huperman. 
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IMPORTANT 
McGRAW - HILL 
BOOKS 


The Management of Farm Woodlands 


By CEDRIC H. GUISE, New York State College of Agri- 


culture, Cornell University. American Forestry Series. 


350 pages, 6 x 9. $3.00 


In this book the author presents the theory and 
practice of forestry with special reference to the 
handling of farm woodlands and the utilization of 
their products. Comprehensively, but concisely, the 
book deals with the economic, biologic, and technical 
relationships involved in growing, harvesting, and 
managing farm forests for continuous production. 


Economics of Private Forestry 
By RALPH W. MARQUIS, University of Rochester. 
219 pages, 6x 9. $3.00 


Here is an analysis of the economic problems re- 
lating to the sustained yield management of private 
forest lands, the economic obstacles and incentives to 
private forestry practice, the theory of price deter- 
mination of forest products, the profits from sus- 
tained yield or liquidation, and the relation of private 
forestry to the forest problem. 


American Forestry Series. 


Principles of Forest Entomology 
New Second Edition. 
By SAMUEL A. GRAHAM, University of Michigan. 
McGraw-Hill Publications in the Zoological Sciences. 


410 pages, 6 x 9. $4.00 


This book covers all recent advanees in the field and 
incorporates the latest information on forest insects 
of economic importance. As before, the author 


uses various forest insects to illustrate principles. 


German-English Science 


Dictionary 
By LOUIS DE VRIES, Iowa State College. 
473 pages, 5 x 7, flexible. $3.00 


_ Intended for the use of students in the agricultural, 
biological, and physical sciences, this unique dictionary 
contains 48,000 terms covering bacteriology, botany 
and zoology, including anatomy, embryology, pathol- 
ogy, and physiology; entomology, genetics, horticul- 
ture, agronomy, forestry, chemistry, physics, and 
mathematics. 


Send for copies on approval 


McGRAW-HILL BOOK CO., Inc. 


330. WEST 42ND STREET NEW YORK, N. Y. 
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REGULATION 


UNIFORMS 


« C. C. C. Supervisory Personnel 
« Forest Service 

« National Park Service 

« Outdoor Men 

« state Forest Service 


Write for Sample Fabrics and Prices. 
State Branch of Service. 


THE FECHHEIMER BROS. CO. 


Uniforms for Over 50 Years 
Cincinnati Ohio 


| Roofone 


Reg. U. S. Pat. Off. 


The PLANT HORMONE POWDER 


Foresters can now get plant hormones in 
pure form or, as ROOTONE, a ready to 
use powder containing hormones in the 
most practical form and concentrations. 
Work at the Northeastern Forestry Sta- 
tion shows the possibilities in stimu- 
lating rooting of tree cuttings with hor- 


mones. Other important uses are seed 
treatment and for transplants to effect 
favorable stimulation. Repeated studies BIDS SOLICITED 
with ornamental shrubs and trees have 
demonstrated the value of these uses of DEB a Oot SONGS NIUE OL 


hormones. Forestry Quarterly 

eee for information and special Proceedings of 

One pound of ROOTONE costing $5.00 Society al: American, Ponstel 

will treat 30,000 to 40,000 cuttings. Journal of Forestry (Inc. 1938) 

: : ; Index 1928 
_ American Chemical Paint Co. 

Eorticullural’Division’ J3 KEES. SOCIETY OF AMERICAN FORESTERS 

Box E Mills Bldg. Washington, D. C. 


TREE SEEDS OF THE SOUTH 


Collected by a Graduate Forester 
SOUTHERN SEED COMPANY 


“Tree Seedsman for the South” 
Be ee Pret: Specializing in the Pines Baldwin, Ga. 


NEW—CONDENSED JUST OFF THE PRESS USEFUL—PRACTICAL 


“FORESTERS FIELD MANUAL” 


By WM. C. SECHRIST, Forester 
A small, compact, useful pocket Handbook 3” x 5”. Fits in shirt pocket. Genuine leather cover—best grade 
Ce cits vested ea ies va oe eee h luable inf. ti for the Field man and Student on such subjects 
i er valuable information 
as: FORREST RIENGURATION. LABLES and. CONVERSION FACTORS, PROPERTIES and USES OF U. S. WOODS, 
FOREST ROADS, TRAILS and BRIDGES, TELEPHONE LINES, EXPLOSIVES, CONCRETE, PAINT, ROPE and 
CHAINS, INSECTS, etc. PRICE—$1.50 Prepaid in U. S. 


Send Check or Money Order to WM. C. SECHRIST Mont Alto, Pa. 


ORES F-EREE-SEED 
CERTIFIED AS TO ORIGIN AND SPECIES 


Correspondence invited with seed collectors. 
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APPLIED SILVICULTURE 
IN THE UNITED STATES 


By R. H. WESTVELD, Professor of Silviculture, University of Florida. 


This book deals with the application of principles and practices of silviculture directly to spe- 


cific conditions found in the various important forest regions of the Wnited States. Detailed 
information is given on the reproduction requirements and growth requirements of the impor- 
tant trees of the United States. Each chapter presents a brief description of the region, an 
historical résumé, and a complete discussion of the management of the forests of that region. 


567 pages; 102 illustrations; 6 x 9; $5.00 
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BIO-ECOLOGY 


By FREDERIC E. CLEMENTS, Ecological Research, Carnegie Institution of Washington, 
and VICTOR E. SHELFORD, Professor of Zoology, University of Illinois. 


This book opens with a discussion of the scope and development of the concept of “bio-ecology.” 
It is derived from the belief that the plant constituents of the community phenomena parallel 
those of the corresponding animal constituents. These community constituents interact upon and 
influence each other, and should, in the authors’ opinion, be studied concurrently. Succeeding 
chapters offer a general treatment of the dynamics of the biotic formation, the influence of com- 
munity on habitat, the interrelations of organisms, and other important phases of the subject, 
including detailed discussions of the characteristics of certain land, aquatic and marine biomes. 


425 pages; 85 illustrations; 6 x 9; $4.50 
a 


OUR NATURAL RESOURCES 
AND THEIR CONSERVATION 


Second Edition 
A. E. PARKINS, Editor-in-Chief; J. R. WHITAKER, Associate Editor; and 21 Other 


Contributors. 


This book, which received so enthusiastic a weleome when it first appeared in 1936, has been 
revised. New statistics and new graphs have been incorporated. A number of the chapters 
have been revised to fit changing conditions. An entirely new chapter on the conservation of 
commercial fish has been written by Professor H. H. Martin of the University of Washington, 


and is inserted following the chapter on “Wild Life.” Every effort has been made to modernize 
the presentation. 


647 pages; 119 illustrations; 6 x 9 


College Edition, $4.00; Professional Edition, $5.00 
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